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STUDIES  ON  MECHANICAL  FRUIT  GRADING  MACHINES 


I 

Introduction 

The  consumer  and  the  trade,  the  latter  which  is  even 
more  particular  than  the  former,  now  demands  a  pack  which  is 
both  standard  and  uniform.    In  a  discussion  of  grading  machines, 
uniformity  refers  more  particularly  to  the  size.    The  mechanical 
grader  really  sizes  and  does  not  grade.    The  packers  must  decide 
the  true  grade  with  reference  to  color,  freedom  from  blemish 
and  insect  or  fungus  injury.    Grading  machines  have  become  a 
big  factor  in  developing-  more  uniform  packing.    By  using  the 
sizing  machine  the  grower  can  guarantee  the  size  of  the  fruit 
and  indicate  same  on  the  package.    This  is  a  distinct  advantage 
to  both  the  consumer  and  the  trade. 

In  all  manufacturing  operations  there  is  a  constant 
effort  to  reduce  the  costs  of  production,  wherever  practical, 
by  replacing  hand  labor  by  machinery.    The  same  principle  may 
be  applied  to  rroduction  in  the  orchard.     "An  effort  must 
be,  and  is  being  made,  to  reduce  the  hand  labor  in  handling 
the  fruit  to  a  minimum.    The  indications  now  are  that  the  days 

(i) 

of  hand  sizing  will  soon  be  past."         For  example,  it  is 
practically  impossible  for  the  orchard  manager,  or  foreman 
to  watch  and  direct  a  squad  of  more  or  less  unskilled  sorters 
with  such  a  degree  of  efficiency  as  to  get  uniformly  sorted 
fruit  as  a  result  of  their  v.ork  and  at  the  3ame  time  look 
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after  the  other  details  of  the  packing  shed.    The  very  individ- 
uality of  each  sorter  influences  the  sizes  that  constitute  the 
pack.    By  substituting  a  grading  machine  for  this  squad  of 
sorters,  the  individuality  factor  of  each  sorter  in  sizing 
the  fruit  is  eliminated.    The  grading  machine  requires  less 
supervision  than  would  the  squad  of  sorters,  and  the  work  of 
sizing  is  more  efficiently  and  uniformly  performed.  The 
installation  of  a  good  grading  machine  in  an  apple  packing 
shed  has  been  known  to  double  the  packing  capacity. 

"A  large  percentage  of  western  fruit  now  passes 
over  graders  or  sizers.    Few  growers  have  tried  machines  and 
discarded  them  and  gone  back  to  hand  sizing.    In  a  section 
like  the  Hood  River  Valley,  fully  ninety  percent  of  the  fruit 
passes  over  sizing  machines,  the  majority  of  the  growers 
feeling  that  the  U3e  of  the  grader  means  more  efficient  sizing, 
better  grades,  quicker  handling,  and  lower  packing  costs." (2) 

An  orchardist  with  a  large  crop  of  winter  apples  must 
often  begin  the  harvest  of  these  apples  before  they  are  well 
colored  and  matured  in  order  to  have  time  to  handle  the  crop 
before  the  killing  frosts  occur.     In  1917  part  of  the  apple 
crop  of  many  Illinois  growers  was  still  upon  the  trees  v.hen 
the  first  heavy  freezing  occurred.    While  in  many  instances 
these  freezes  may  or  may  not  do  any  material  damage,  yet 
there  is  always  danger  of  injury  from  freezing.    The  grower  is 
often  not  encouraged  to  grow  larger  crops  because  he  realizes 
that  he  cannot  handle  the  fruit,  with  labor  available, 


within  the  period  of  time  from  the  maturity  of  the  fruit 
until  the  first  damaging  freezes  occur.    By  using  a  grading 
machine,  and  thereby  speeding  up  the  harvesting  operations 
the  grower  can  let  the  fruit  remain  upon  the  tree  longer  and 
have  it  become  more  highly  colored  and  matured  and  still  have 
time  to  harvest  the  crop  before  any  damaging  freezes  come. 
He  will  also  be  encouraged  to  grow  larger  crops  because  he 
has  the  assurance  that  the  crop  can  be  handled.    This  factor 
is  a  strong  inducement  for  influencing  the  grower  to  adopt 
a  grading  machine. 

Growers  v/ho  have  used  grading  machines  claim  the 
following  advantages: 

1.  Cheaper  grading  and  packing. 

3.  The  machine  is  more  accurate  than  hand  labor  and 
at  the  same  time  it  does  more  accurate  and  more  uniform  sizing 

There  are  two  specific  types  of  grading  machines  in 
common  use  at  the  present  time  :    machines  that  size  according 
to  the  weight  of  the  fruit,  and  those  that  size  according  to 
the  shape  and  diameter  of  the  fruit.    Machines  built  upon 
the  weighing  principle  are  now  in  common  use  thruout  the 
western  states.    Apples  to  be  used  in  the  box  pack  must  be 
practically  perfectly  sized  and  it  is  the  general  opinion 
in  the  West,  that  the  weighing  machines  give  the  better 
results.    Machines  which  size  by  measurements  seem  to  be 
largely  used  in  the  eastern  and  middle  western  states  where 
the  barrel  pack  is  preferred  to  the  box  pack.     In  order  for 
the  machine  which  sizes  by  measurements  to  be  accurate,  it 
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should  be  so  constructed  that  it  will  measure  the  fruit 
both  from  stem  to  calyx,  and  cheek  to  cheek. 

An  efficient  grading  machine  whether  it  grades  by 
measurements  or  by  weighing  the  fruit,  should  have  the  following 
characteristics : 

1.  It  should  size  the  fruit  a-ccurately. 

2.  It  should  not  damage  the  fruit. 

3.  It  should  require  the  least  possible  amount  of  hand 
labor  while  the  fruit  is  passing  over  the  grader. 

4.  Its  capacity  should  warrant  its  use  in  preference  to 
nana  labor. 

5.  Its  mechanical  construction  should  be  simple. 

6.  Its  mechanical  features  should  require  a  minimum 
of  attention. 

7.  It  should  be  equipped  to  facilitate  sorting  and  pack- 
ing. 

8.  It  should  provide  an  efficient  method  for  the  proper 
disposition  of  culls. 
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II 

Method  of  Procedure 

The  purpose  of  this  work  is  to  try  to  determine  which 
type  of  fruit- grading  machine  is  best  suited  for  use  in  the 
eastern  and  middle  western  orchards  where  the  apples  are 
packed  almost  entirely  in  barrels.    In  order  to  secure  this 
information  several  methods  were  used. 

In  the  first  place,  the  available  literature  dealing 
frith  grading  machines  was  assembled.    It  was  found  that  this 
literature  consisted  almost  entirely  of  articles  written  for 
farm  periodicals  by  men  who  either  are  using,  or  have  used 
grading  machines.    So  far  as  the  writer  has  been  able  to 
determine  no  work  dealing  directly  with  the  efficiency  of 
grading  machines  has  been  done.    However,  it  is  probable  that 
the  manufacturers  have  tested  the  efficiency  of  their  machines, 
but  their  results  are  apt  to  be  biased  and  often  not  available. 

The  discussion  dealing  the  the  "weighing- type"  of 
graders  has  been  taken  largely  from  the  testimonials  of  the 
growers  and  from  technical  descriptions  of  the  machines.  In- 
formation from  the  manufacturers  of  the  machines  has  also  been 
secured  in  some  cases. 

The  discussion  upon  the  "measuring  type"  of  grading 
machine  was  secured  to  some  extent  as  noted  for  the  "weighing- 
type"  of  machines,  however,  a  large  part  of  the  information  was 
secured  directly  from  fruit  growers  thruout  Illinois  and  some 
eastern  states.     In  order  to  secure  this  information  a 

questionaire  was  sent  to  many  of  the  prominent  orchardists 
Illinois  and  also  to  growers  in  the  East.    The  questionaire 
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was  as  follows: 

1.  TJhat  type  or  model  of  grading  machine  or  machines 
do  you  use? 

2.  At  what  speed  do  you  run  the  machine  and  does  this 
speed  vary  with  different  varieties,  freedom  from  fungus 
disease,  insect  injury  etc.? 

3.  What  arrangement  for  sorting  do  you  use  and  how  do 
you  arrange  your  machine  in  the  packing  shed  or  in  the  orchard? 
(A  diagram  would  be  appreciated.) 

4.  Do  you  have  any  difficulty  in  uniformly  supplying 
the  fruit  over  the  machine? 

5.  VThat  mechanical  arrangement,  if  any, do  you  have 
for  handling  the  culls? 

6.  How  many  grades  do  you  make;  what  are  these  and 
does  the  number  of  grader;  vary  any  from  year  to  year  and 
for  what  reasons? 

7.  What  would  you  estimate  as  the  average  daily 
capacity  of  the  machine  ycu  use  and  what  factors  influence 
this  capacity? 

8.  HBhat  effect  does  the  mechanical  grader  have  upon 
the  uniformity  of  the  pack? 

9.  Does  the  grading  machine  reduce  the  cost  of  packing 
and  to  what  degree? 

10.  Does  the  grander  cause  any  damage  to  the  fruit 
and  is  it  serious  enough  to  warrant  hand  grading? 

11.  Do  you  grade  fruits  other  than  apples  on  your  grader? 

12.  do  you  consider  the  macine  or  machines  you  are 


-  ?  - 

using  efficient? 

13.  VJhat  factors  warrant  an  orchardist  in  investing 
in  a  grading  machine? 

14.  What  is  the  cost  of  packing  a  barrel  of  apples 
in  your  orchard? 

In  order  to  get  more  definite  and  specific  information 
as  to  the  efficiency  of  the  measuring  principle  for  sizing 
fruit,  one  of  the  most  widely  used  grading  machines  of  this 
type  was  used  in  conducting  efficiency  tests. 

Ill 

Machines  Constructed  upon  the  Weighing  Principle 
For  several  years  citrus  growers  have  sucesafully 
sized  their  citrus  fruits  by  m=.ans  of  mechanical  graders. 
Moreover,  it  has  been  demonstrated  that  apples,  pears,  peaches, 
and  plums  can  be  successfully  graded  by  certain  types  of  grading 
machines.     Practically  all  of  the  larger  growers  in  Illinois 
are  using  grading  machines  at  the  present  time,  and  in  general 
these  machines  are  giving  satisfactory  results. 

The  weight  principle  in  fruit  graders  has  been  accepted 
in  the  western  deciduous  fruit  regions  as  being  the  correct 
method.    We stern  growers  seem  to  be  of  the  opinion  that  machines 
of  this  type  give  the  most  accurate  sizing.    Machines  of  this 
type  size  entirely  by  the  weight  of  the  fruit  regardless  of 
its  shape  or  outline. 

The  box  pack  is  a  standard  apple  pack  for  western 
apples.     In  such  a  pack  the  apples  in  each  box  must  be  of 
practically  the  same  size.     In  the  barrel  pack  more  discrepancy 
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in  size  is  permissible.    Hot  that  variation    in  the  size  of 
fruit  is  to  be  encouraged  or  even  tolerated  in  the  barrel 
pack  "out  the  very  nature  of  the  barrel  pack  doe 3  not  require 
as  accurately  sized  fruit  as  the  box  pack.    Since  apples  when 
packed  in  boxes  are  packed  according  to  definite  methods  and 
sizes,  and  the  sizes  determine  the  number  of  apples  in  the  box, 
it  is  therefore  necessary  that  they  all  be  of  uniform  size 
in  order  to  secure  firmness  in  the  pack.    Some  slight  varia- 
tions in  form  are  utilized  in  order  to  3ecure  the  proper 
"bulge  * . 

Fruit  sizers  that  size  by  weighing  are  used  in  the 
West,  both  in  the  citrus  and  deciduous  fruit  sections,  because 
they  seem  to  give  more  accurate  sizing  than  machines  that 
size  by  the  outline,  or  the  shape  of  the  fruit.     Some  of  these 
machines  are  unique  in  their  mechanical  construction.     It  is 
difficult  to  explain  the  weighing  principle  by  which  the 
fruit  is  sized  as  the  weighing  machine  is  more  complicated 
than  the  machine  which  sizss  by  measurement .    However,  the  best 
weighing  machines  may  be  considered  simple  in  construction.  One 
of  the  most  widely  U3ed  western  fruit  graders  works  on  the  fol- 
lowing principle  : 

An  endless  carrier  is  made  up  of  "canvas  bottom" 
carrying  cup3.    These  carrying  cups  are  carried  on  a  series 
of  cross  rods  which  in  turn  are  carried  forward  by  two  side 
chains.    The  cup3  are  held  in  horizontal  by  their  "supporting 
prongs"  at  the  side,  which  slide  along  the  3ide  rails.  An 
opening  is  provided  in  the  side  rails  over  each  of  the  bins 
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below,  but  the  openings  are  bridged  across  by  the  inner  bars 
of  simple  balancing  scales,  provided  at  their  opposite  ends 
with  canvass  pockets  into  which  the  regulating  apples  are 
placed.    These  regulating  apples  determine  the  size  of  the 
fruit  which  is  delivered  to  the  bins  below  and  all  that  is 
necessary  to  set  the  machine  for  delivery  is  to  place  a 
regulating  apple  of  the  same  size  as  desired  in  the  first  bin, 
in  the  canvas  pocket  of  the  scale  over  that  bin,  a  regulating 
apple  of  the  size  desired  in  the  second  bin  and  so  on.  Changing 
the  distribution  of  the  apples  to  the  bin  is  merely  a  matter 
of  changing  the  size  of  the  regulating  apples. 

The  cups  of  the  carrier  each  receive  an  apple  without 
the  slightest  chance  of  bruising  the  fruit  as  it  passes 
beneath  the  feed  mechanism  and,  the  supporting  prongs  at  the 
sice  of  these  cups.    As  they  move  forward  carrying  the  apples  , 
they  pass  in  turn  over  the  inner  bc.r  of  each  scale  until 
a  scale  is  reached  having  a  regulating  apple  of  the  same 
weight  as  the  apple  in  the  carrying  cup.    The  likeness  of 
the  weight  causes  the  inner  bar  cf  the  scale  to  be  depressed 
slightly  allowing  the  prong  to  pass  thru  the  opening  in 
the  side  rail  and  oausing  the  rear  end  of  the  carrying  cup 
to  gradually  lower,  delivering  the  fruit  gently  into  the 
loops  of  webbing  which  prevent  injury  as  the  fruit  passes 
into  the  bins  beneath. 

The  receiving  bins  are  so  made  that  a3  they  become 
full  the  bottoms  lower  thus  increasing  the  capacity  of  the 
bins.    As  the  fruit  is  packed  out  of  the  spring  supported 
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bins  the  bottoms  again  oome  into  place. 

Machines  of  this  type  vary  in  sorting  capacity  from 
400  to  1200  packed  boxes  per  day.    These  machines  may  be 
operated  by  motors  varying  in  capacity  from  one-sixth  to 
one- third  horse  power,  the  size  of  ths  motor  necessarily 
depending  upon  the  model  or  size  of  the  grader  which  is  to  be 
operated.     This  machine  provides  for  ths  sorting  of  the  fruit 
before  it  is  sized.     The  fruit  is  placed  in  a  commodious  hopper 
and  a  moving  belt  in  this  hopper  carries  the  fruit  down  the  run- 
ways along  the  sides  of  the  sorting  table.    Between  the  runways 
there  is  a  place  for  each  grade  from  "Extra  Fancy"  to  "Gulls," 
so  that  the  sorters  standing  alon^  the  sides  cf  the  table  dis- 
pose of  all  the  fruit  by  short  arm  reach  directly  to  the  front. 
The  culls  are  dropped  on  to  a  canvas  chute,  which  is  directly 
under  the  opening  between  the  two  belts,  and  they  are  carried 
to  a  sack  or  box  under  the  hopper.    The  minimum  amount  of  hand 
labor  is  required  in  handling  the  fruit  as  it  passes  over  the 
machine.    Once  the  regulating  apples  are  placed  in  the  regulat- 
ing cups  no  further  attention  is  required  until  a  change  in 
size  is  desired.    There  is  little  cr  no  chance  for  the  fruit 
to  be  bruised  because  all  parts  of  the  machine  with  which  the 
fruit  comes  in  contact  are  well  protected  with  canvas.  These 
machines  vary  in  cost  (without  motor)  from  $360  to  $425. 
See  Fig.  No.  1. 


;! 
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Fig.  No.  1 
The  Cutler  Grading  Machine  (Upper  view) 
Another  comiion  western  grader  has  a  very  peculiar 
device  whereby  the  apples  are  sized  by  their  weight.  The 
fruit  is  placed  upon  a  long  conveying  belt  where  the  culls, 
blemished  and  damaged  fruit  is  picked  out.    At  a  certain  point 
the  apples  are  restricted  to  narrow  belts  or  in  fact  alley- 
ways the  width  of  one  apple .    The  number  of  these  alley- ways 
depends  of  course  upon  the  model  of  the  machine.    When  an 
apple  reaches  the  end  of  one  of  these  narrow  belts  it  is 
caupht  in  a  revolving  cup.    As  this  cup,  which  is  fastened 
upon  an  arm  which  is  in  turn  fixed  to  a  revolving  shaft, 
turns  over  the  apple  is  thrown  out.    The  apple  alights  upon 
a  canvas  covered  trap  and  drops  into  a  canvas  bin  below. 
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The  weight  of  the  apple  nececeasarily  determine a  the  distance 
which  it  will  travel  when  it  is  thrown  from  the  cup  and 
consequently  the  bin  into  which  it  will  fall. 

These  machines  have  a  capacity  of  90  to  540  apples 
a  minute  or  a  total  of  350  to  1800  packed  boxes  per  day.  As 
in  the  case  of  the  other  machine  ,the  fruit  comes  in  contact 
with  canvas  only  and  there  is  little  danger,  of  bruising.  The 
apples  as  they  are  rolled  along  the  sorting  table  are  fully 
exposed  to  the  sorters  and  all  blemished  fruit  may  readily 
be  removed  before  it  gets  to  the  bins.    These  graders  require 
motors  varing  in  horse  power  from  one-third  to  three-fourths 
horse  power  depending  of  course  upon  the  size  of  the  grader. 
These  machines  range  in  price  (without  motor)  from  $130  to 
$800.    See  Fig.  No,  2. 


Fig.  No,  3 


The  Price  Grading  Machine 
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The  use  of  mechanical  fruit-grading  machines  in 
the  West  has  brought  about  many  changes  in  the  packing  opera- 
tions.    The  results  secured  may  be  discussed  as  follows: 

1.  The  costs  of  packing  have  been  greatly  reduced. 

"It  is  estimated  that  by  using  the  grading  machine  the  cost 

of  packing  a  box  of  apples  has  been  reduced  from  two  to  five  cents 
(3) 

per  box."         In  some  cases  the  cost  of  packing  a  box  has  been 
reduced  from  six  cents  to  three  cents. 

2.  By  using  the  grading  machine  the  western  growers 
have  been  able  to  turn  out  a  pack  of  very  uniform  quality  and 
by  so  doing  the  confidence  of  both  the  trade  and  public  has 
been  secured.    The  buyer  is  assured  that  when  he  purchases 
western  box  apples  he  will  get  apples  that  are  uniform  both 
in  quality  and  in  size. 

3.  The  use  of  the  grading  machine  has  developed  and 
raised  the  standards  of  apple  packing  in  the  West.    The  growers 
in  many  case3  have  formed  cooperative  associations  and  the 
fruit  is  all  packed  in  centralized  packing  sheds.  Grading 
machines  are  used  in  these  sheds  and  the;  have  aided  in  bring- 
ing about  uniform  sizing  of  the  fruit.     The  pack  must  be  in 
keeping  with  the  standards  set  up  by  the  association  before 

the  fruit  is  sold. 

4.  The  use  of  the  grading  machine  has  reduced  the 
amount  of  labor  necessary  in  the  packing  shed.    The  grower 
can  use  a  larger  picking  squad  than  was  previously  possible 
when  he  had  to  depend  upon  hand  labor  to  do  the  sizing. 
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5.  The  grower  secures  more  accurate  sizing  when  he 
uses  the  grading  machine.    When  the  fruit  is  sized  by  hand  the 
men  are  certain  to  make  many  mistakes  in  choosing  the  apples 
and  this  all  tends  to  make  the  fruit  in  the  pack  irregular 

in  size.  When  the  fruit  is  run  over  the  grader  and  each  apple 
is  weighed  individually  the  chances  for  error  are  very  slight* 
and  the  result  is  certain  to  be  more  satisfactory. 

6.  By  using  the  grading  machine  the  grower  is  able 

to  get  a  greater  amount  of  work  accomplished  in  a  day.  "When 

grading  by  hand  the  apple  boxer  was  able  to  pack  only  from 

50-80  boxes  per  day.     When  packing  machine- graded  apples  the 

same  packer  puts  up  from  100-135  boxes  per  day, and  if  anything 

(2) 

his  pack  is  better  than  formerly." 

7.  The  U3G  of  mechanical  graders  enables  the 

grower  to  pack  his  fruit  with  the  aid  of  fewer  skilled  laborers 

than  when  he  depends  upon  men  to  do  the  sizing.    If  the  fruit 

is  sized  by  hand  the  grower  must  necessarily  pay  the  sorters 

higher  wages  in  order  to  get  sufficiently  skilled  workmen  to 

insure  a  fairly  uniform  pack.    The  grading  machine  eliminates 

many  of  these  skilled  workmen  and  by  so  doing  reduces  the 

packing  costs.     "The  cost  of  grading  by  hand,  especially  with  the 

increased  cost  of  labor,  is  an  unnecessary  expensive  method 

that  should  be  discarded.    Grading  machines  are  now  being  manu- 
_  (4 
iactuered  which  do  the  work  at  a  saving  of  several  cents  a  box." 

8.  By  using  the  grading  machine  the  grower  is  able 
to  get  his  fruit  harvested,  packed,  and  placed  in  storage 

in  the  minimum  amount  cf  time.     "If  fruit  is  to  keep  well 
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it  must  be  moved  rapidly  from  the  tree  to  storage  and 

(3) 

the  machine  is  certainly  an  aid  in  that  direction." 

After  having  made  a  study  of  the  working  principles 
of  the  grading  machines  which  size  the  fruit  by  weighing  it, 
and  after  enumerating  the  general  results  obtained  by  using 
these  machines,  it  is  possible  to  draw  conclusions  as  to  the 
advantages  of  these  machines. 

There  is  less  chance  for  error  in  sizing  since  the 
fruit  is  handled  as  individual  specimens  and  does  not  go  on 
to  the  grader  as  a  group  of  specimens.    Ti?here  the  fruit  goes 
upon  the  machine  in  a  group  there  is  a  possibility  of 
error.     On  the  other  hand  the  handling  of  the  fruit  as  individ- 
ual specimens  reduces  the  capacity  of  the  machine  with  respect 
to  its  daily  output. 

The  culls  are  disposed  of  in  a  convenient  manner. 
In  this  type  of  machine  the  culls  are  not  sized  but  are  sorted 
out  and  disposed  of  before  they  ever  get  upon  the  grader 
prope  r . 

Sorting  is  provided  for  before  the  apples  are  sized. 
When  the  apples  are  finally  run  over  the  grader  and  are  re- 
ceived in  the  proper  bins  they  are  ready  to  be  placed  directly 
in  the  boxes. 

When  fruit  is  sized  by  the  weighing  method  the 
results  which  are  secured  are  very  satisfactory.    The  sizing 
is  almost  perfectly  done.    There  can  be  no  error  due  to  any 
irregularities  in  the  shape  of  the  fruit  because  the  weight 
and  not  the  snape  is  taken  as  the  index.    There  i3  a  question 
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however  whether  such  a  high  degree  of  accuracy  ia  necessary 
in  sizing  apples  which  are  to  be  packed  in  barrels* 

The  receiving  bins  upon  most  of  the  western  fruit 
grading  machines  are  constructed  with  spring  bottoms.  This 
allows  the  bottom  to  lov/er  as  the  fruit  is  received  and, 
therefore,    increases  the  capacity  of  the  bin.    As  the  fruit 
is  removed  by  the  packer  the  bottom  returns  to  its  place.  The 
bins  are  made  of  canvas  which  prevent  any  injury  to  the  fruit. 

There  is  little  or  no  chance  to  bruise  the  fruit 
since  it  comes  into  contact  with  canvas  only. 

Western  graders  are  30  arranged  that  the  packers 
can  pack  the  fruit  directly  from  the  bin.    This  does  away  with 
any  necessity  for  rehandling  the  fruit  and,  in  addition  to  its 
convenience  ,it  also  reduces  the  amount  of  extra  equipment 
needed  in  the  packing  shed. 

The  principles  of  cons traction  of  these  grading 
machines  are  simple.    The  ordinary  orchard! st  can  operate  and 
keep  in  repair  one  of  the 33  graders  without  any  special 
knowledge  of  machinery.    There  are  few  working  parts  to  wear 
out  or  to  be  broken  and  replaced. 

Little  or  no  attention  is  required  by  the  machine 
while  it  is  running.    No  adjustments  have  to  be  made  and  the 
simple  construction  very  seldom  gives  any  trouble  due  to  the 
failure  of  any  part  to  work. 

Since  the  fruit  is  3ized  by  weighing,  it  is  possible 
to  Bite  different  kinds  of  fruit  upon  the  same  machine  without 
any  change  of  equipment. 
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The  grades  may  be  changed  almost  instantly.    All  that 
is  necessary  is  to  change  the  apple  in  the  regulating  cup 
and  the  grade  for  that  bin  will  be  changed. 

The  largest  apples  are  sized  first  and  this  does 
away  v/ith  the  excessive  handling  of  the  best  fruit.    When  the 
largest  and  best  fruit  has  to  travel  over  the  entire  length 
of  the  grader  before  it  is  sized,  the  chances  for  bruising 
are  very  great. 

The  fruit  is  fed  onto  the  grader  automatically. 
This  is  a  very  important  feature  since  the  fruit  necessarily 
goes  on  only  as  fast  as  it  can  be  properly  handled  by  the 
sizing  apparatus.    Also  this  mechanical  or  automatic  feed  does 
away  with  the  necessity  of  having  an  extra  man  to  feed  the 
fruit  on  to  the  grader. 

Western  fruit •  graders  are  high  priced  machines  and 
the  question  will  naturally  arise  whether  or  not  the  grower 
can  afford  to  pay  such  a  higji  price  for  a  fruit  grading 
machine  of  this  type.    The  grower  must  decide  whether  or  net 
he  has  assured  a  large  enough  yearly  crop  of  fruit  so  that  the 
saving  on  each  package  of  fruit  put  up  by  usin_  the  grading 
machine  will  pay  for  the  interest  on  the  initial  cost  of  the 
machine  and  its  depreciation  in  value  and  make  the  outlay  a 
safe  business  investment. 

The  following  photograph  shows  the  arrangement 
of  the  sizing  machines  in  a  western  packing  shed.    See  Fig. No .3. 
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III 

Machines  Ihioh  Sizs  by  Measuring  the  Fruit 

Machines  which  size  the  fruit  by  measuring  it  are 
largely  used  in  the  eastern  and  middle  western  states.  It 
seems  that  in  general  the  growers  are  satisfied  with  the  results 
that  they  are  securing.    The  sizing  machines  are  used  to  a  great 
extent  in  sizing  the  winter  apples.    These  machines  are  generally 
simple  in  construction.    One  machine  in  common  use  in  this 
region  works  upon  the  following  principle : 

The  fruit  is  conducted  by  a  Cc-nvas  conveyor  to  the 
"grading  belt".    On  the  standard  machine  of  this  make  the  con- 
veying belt  is  four  feet  long,  however,  the  grower  may  secure 
these  belts  in  any  length  that  he  may  desire.    The  belts  are 
in  all  sases  equipped  with  tightners.    The  canvas  conveying 
belts  turn  on  round  wooden  rollers. 

The  rate  at  which  the  fruit  goes  onto  the  "grading 
belt"  must  be  controlled  by  a  man  stationed  at  that  point,  in 
order  to  prevent  the  fruit  from  going  onto  the  belt  too  rapidly. 
The  feed  is  not  automatically  self- regulating. 

The  "grading  belt"  is  simply  a  broad  belt  made  up 
of  iron  rings  union  are  linked  together.     See  Fig.  Ho. 7. 
All  of  the  rings  in  each  belt  are  of  the  same  size  so  that 
the  number  of  "grading  belts"  upon  the  machine  determines  the 
number  of  grades  that  the  machine  will  size.    The  "grading  belts" 
are  endless  and  revolve  around  four  cornered  wooden  blocking 
on  shafts.    Each  section  of  grading  belt  is  supported  by  two 
wooden  rollers  which  are  about  two  inches  in  diameter.  These 
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roller3  aid  to  some  extent  in  turning  the  fruit  over  and  over, 
however,  they  do  not  do  the  work  efficiently.    The  "grading 
belt"  runs  at  a  speed  which  varies  from  twelve  to  sixteen 
revolutions  per  minute. 

The  culls  are  removed  at  the  side  of  the  machine 
and  are  caught  either  in  a  box  or  in  some  other  receptacle. 
Under  each  section  of  the  grading  belt  there  is  a  side  conveyor 
which  carries  the  apples  of  that  size  out  to  a  point  where  they 
can  be  packed.    In  the  common  model  the  large  fruit  is  taken 
off  at  the  end  of  the  machine.     See  Fig.  No. 5.    However,  a 
model  is  now  being  made  that  removes  the  largest  apples  first, 
and  thus  reduces  an  extra  handling  of  the  best  fruit. 
See  Fig.Ho.6. 

The  sorting  may  be  done  either  before  or  after  the 
sizing  is  done.    YTnen  the  sorting  is  done  before  the  sizing  the 
sorters  stand  along  the  sides  of  a  long  conveying  belt  and 
pick  out  the  cull 3  and  blemished  fruit  before  it  reaches  the 
3izing  apparatus.    Yflaen  the  sorting  is  done  after  the  sizing 
has  been  done,  the  sorters  stand  along  the  sides  of  the  side 
conveyors  and  the  conveying  belt  at  the  end  of  the  machine  and 
remove  the  blemished  fruit.    In  some  cases  sorting  is  done 
both  before  and  after  the  sizing. 

These  machines  are  flexible  and  may  be  rebuilt  or 
remodelled  to  meet  the  requirements  of  the  individual  grower. 
The  grading  belts  may  be  secureo.   in  sizes  which  range  from 
three-fourths  inch  to  three  inches  in  diameter.    See  Fig. No. 7. 
The  belts  vary  in  width  from  nineteen  inches  to  twenty-four 


and  three- .fourth 3  inches,  depending  upon  the  model  of  the 
machine.    The  aide  and  end  conveyors  may  be  secured  in  any 
lengths  which  the  buyer  desires. 

These  machines  have  a  daily  capacity  which  varies 
from  300  to  1300  packed  barrels  of  fruit  per  day.  Motors 
varying  from  one-half  to  two  horse  power  operate  these  machines 
readily. 


Fig.  No.  4  ' 
Showing  section  of  Trescott  machine  which  was 
used  in  the  efficiency  tests. 
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In  another  type  of  measuring  machine  which  works 
upon  aii  entirely  different  principle,  the  receiving  table  or 
chute  ia  padded  so  that  the  fruit  will  not  be  braised  .men  it 
is  placed  upon  it.    The  sorters  stand  upon  each  side  of  the 
machine,  and  a  movable  apron  carries  the  fruit  forward  and 
past  them  in  two  rows.    The  apples  are  turned  over  by  four 
rubber  rollers  that  move  crosswise,  a  distance  of  four  inches, 
back  and  forth,  twenty  times  per  minute.     This  allows  the 
sorters  to  3ee  every  part  of  the  fruit.    The  blemished  fruit 
la  removed  at  this  point.    The  movable  apron  carries  about 
180  apples  per  minute,  and  it  may  be  speeded  up  in  order  to 
increase  the  capacity  of  the  machine. 

A  unique  feature  of  this  machine  is  the  way  in 
which  the  fruit  is  sized.    The  fruit  is  placed  automatically, 
and  one  at  a  time,  upon  large  rollers,  or  in  fact  large  left 
and  right  hand  screws.    These  screws  turn  away  from  each  other 
in  order  to  prevent  the  fruit  from  being  crushed  or  bruised. 
The  fruit  is  sized  thru  square  openings.    As  the  apples  are 
carried  along  the  rollers  they  are  turned  over  and  over,  and 
as  there  are  from  three  to  four  holes  of  the  same  size  over 
each  receiving  bin  the  apples  are  sure  to  find  their  proper 
place.    The  square  hole  in  this  case  makes  sure  that  the  fruit 
is  sized  from  cheek  to  cheek  only  and  not  from  stem  to  calyx. 
The  sizes  are  changed  by  drawing  the  rollers  closer  together 
or  moving  them  farther  apart.    See  Fig,  No.  11  • 

The  machine  provides  for  packing  by  placing  barrels 
under  the  receiving  bins.    The  apples  are  lowered  into  the 
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barrels  by  means  of  bottomless  sacks  or  bags  which  permit 

the  lowering  of  the  fruit  to  the  bottom  of  the  barrels  without 

any  danger  of  bruising. 

These  machines  have  a  capacity  up  to  200  barrels 
per  day.    They  may  be  operated  by  hand  or  by  means  of  small 
motors.    These  machines  vary  in  price  from  0125  to  §225. 


The  Simplex  Automatic  Fruit  Grader 


Fig.  No.  10 
Hardie  Sizing  Machine. 


L  _  . 

'    Fig.  No.  11 
Section  of  the  sizing  rollers 
on  Hardie  Machine. 
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Several  different  types  of  measuring  machines  have 
been  designed  and  manufactured.    Many  of  these  machines  have 
failed  because  they  were  to  complicated,  or  have  failed  to 
size  the  fruit  efficiently.  In  some  cases  these  machines 
bruised  the  fruit,  during  the  process  of  sizing,  to  such  a 
degree  that  they  were  discarded.    In  the  following  photograph 
the  Virginia  Sizing  machine  i3  shown.    This  machine  is  cheap 
and  etusy  to  construct,  and  it  seems  to  be  fairly  accurate  in 
sizing  the  fruit. 


Fig.-  No.  13 
The  Virginia  Sizing  Machine. 
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It  Beeme  that  the  fruit  gro?/ers  in  the  eastern  and 
middle  western  states  have  been  securing  satisfactory  results 
by  using  the  measuring  type  of  fruit  grading  machine.  This 
is  especially  true  of  the  Illinois  growers.    Direct  information 
has  been  secured  from  many  of  these  growers  concerning  the 
results  which  they  have  been  securing. 

The  Trescott  grading  machine  seems  to  be  the  most  widely 
used  sizing  machine  in  Illinois.    The  que3tionaire  sent  out 
to  these  growers,  and  to  some  growers  outside  of  the  3tate, 
has  brot  out  the  following  important  facts : 

1.  The  use  of  the  sizing  machine  reduces  the  costs  of 
packing.    For  example: 

The  Ty3on  Bros,  of  Flora  Dale,  Pennsylvania,  find  that 
the  Trescott  machine  reduces  the  costs  of  packing  15  percent. 

Mr,  117.  S.  Perrine  of  Centralia,  Illinois, states  that  his 
packing  costs  are  reduced  50  percent  by  using  the  grading  machine 

Mr.  J.  B.  G.  Heaton  of  Hew  Burnside,  Illinois, says  that 
his  packing  costs  are  reduced  50  percent  by  usin^;  the  mechanical 
grader. 

All  of  the  operators  of  the  Trescott  machine  consider 
it  an  efficient  machine. 

2.  In  general  it  i3  agreed  that  by  using  the  mechanical 
sizer  a  more  uniform  pack  is  secured.    Uniformity  in  this  case 
means  uniformity  in  3ize. 

The  Tyson  Eros,  of  Flora  Dais,  Pennsylvania,  state  that 
there  is  no  other  way  to  secure  a  uniform  pack  except  by  the 
use  of  a  grading  machine. 


-  39  - 


Some  growers  are  of  the  belief,  however,  that  the  table 
run  pack  is  the  better.    Mr.  J.  Mack  Tanner  of  Flora,  Illinois, 
makes  the  following  statement: 

"The  grader  secures  an  evener  pack  but  not  so  faultless 
a  pack  as  the  "over  the  table"  method." 

3.  In  general  the  growers  seem  to  agree  that  the  Trescott 
machine  does  not  seriously  damage  the  fruit.    However,  all 
observations  made  while  the  tests  were  being  conducted  show 
that  bruising  does  result,    \7hen  Ben  Davis  and  Winesap  apples 
were  run  over  the  grader  and  then  allowed  to  set  for  forty-eight 
or  3ixty  hours  serious  braised  places  appeared  on  :"raetically 
all  the  fruit.    The  apples  used  in  these  tests  had  been  held 

in  storage  for  four  or  five  weeks,  and  consequently  they  were 
softer  and  more  easily  bruised  than  apples  which  would  come 
directly  from  the  orchard.    In  the  packing  shed  the  fruit  is 
placed  in  the  barrels  immediately  after  being  sized,  and  the 
grower  has  little  or  no  chance  to  inspect  the  fruit  for  any 
bruising.    It  is  probable,  however,  that  considerable  bruising 
does  result  when  the  fruit,  which  come 3  directly  from  the 
orchard,  is  run  over  the  Trescott  grading  machine. 

4.  The  grading  belt  is  run  at  different  speeds,  varying 
from  fourteen  to  sixteen  revolutions  per  minute.    This  speed 
is  not  changed  regardless  of  the  variety  or  the  condition  of 
the  fruit. 

Mr.  J.  Mack  Tanner  of  Flora,  Illinois,  3ays  that  he  runs 
his  grading  machine  at  fourteen  revolutions  per  minute  and 
that  the  speed  should  remain  at  this  rate  regardless  of  the 
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quality  of  the  fruit.    If  the  fruit  is  scabbly,  wormy,  or 
blotched  it  is  fed  more  slowly  onto  the  grading  belt. 

Minicl:  Bros,  of  Chambersburg,  Pennsylvania,  also  make 
a  similar  statement  which  is  as  follows:  "The  grading  belt 
revolves  sixteen  times  per  minute,  and  no  difference  in  the 
speed  is  made  with  respect  to  defects  in  the  fruit." 

5.  Since  the  machine  does  not  automatically  feed  itself, 
it  is  necessary  to  have  a  man  stationed  at  the  point  where  the 
fruit  goes  upon  the  grading  belt  in  order  to  see  that  the  fruit 
is  fed  on  evenly  and  not  in  groups. 

Tyson  Bros,  of  Flora  Dale,  Pennsylvania,  state  that  they 
have  a  well  trained  man  stationed  at  this  point  to  attend  to 
the  feeding  of  the  fruit  onto  the  grading  belt . 

6.  The  growers  in  most  all  cases  have  arranged  to  have 
the  sorting  done  before  the  fruit  is  sized. 

Mr.  W.  S.  Perrine  of  Central ia,  Illinois,  has  a  long 
conveying  belt  along  which  the  sorters  stand  and  remove  the 
damaged  fruit  and  culls  before  the  fruit  reaches  the  grading 
belt .    The  culls  are  placed  upon  a  long  narrow  conveying  belt 
which  carries  them  to  the  outside  of  the  shed. 

Mr.  R.  B,  Simpson  of  Parkersburg,  Illinois,  uses  a  similar 
method  for  sorting  the  fruit. 

Mr.  J.  Mack  Tanner  of  Flora,  Illinois,  sorts  the  fruit  be- 
fore and  after  sizing. 

Minick  Bros  of  Flora  Dale,  Pennsylvania,  dispose  of  the 
culls  by  means  of  gravity  shoots. 


Senator  H.  M.  Dunlap  of  Savoy,  Illinois,  has  devised  a 
plan  for  causing  the  apples  to  be  turned  over  and  over  as  they 
are  carried  forward  upon  the  conveying  belt .    At  regular  interval 
along  the  belt  are  fastened  lengths  of  wire,  about  the  size  of 
ordinary  telephone  v/ire,  in  such  a  manner  that  the  wire  lies 
in  the  shape  of  an  arc  flat  upon  the  surface  of  the  belt.  When 
an  apple  reaches  this  wire  it  is  turned  over  and  over  before  it 
passes  over  the  wire.    In  this  manner  all  sides  of  the  fruit 
may  be  seen  by  the  sorters. 

7.  The  daily  capacity  of  the3e  machines  varies. 

Mr.  R.  B.  Simpson  of  Par^ersbur^,  Illinois,  states  that 
the  capacity  depends  to  a  large  extent  upon  the  quality  of  the 
fruit,  and  the  3ize  of  the  working  squad.    He  says  that  they 
can  average  450  barrels  per  day. 

Mr.  J.  3.  C.  Heaton  of  New  Eurnside,  Illinois , averages 
from  300  to  500  barrels  per  day. 

Tyson  Bros,  of  Flora  Dale,  Pennsylvania,  have  packed  as 
high  as  800  barrels  per  day, but  consider  600  barrels  a  good 
average . 

Minick  3ros.  of  Chambersburg,  Pennsylvania,  pack  from 
500  to  500  barrels  per  day. 

8.  Various  replies  have  been  give  to  the  question  as 
to  what  factors  7;ill  warrant  a  grower  in  buying  a  grading 
machine . 

Mr.  J.  B.  G.  Heaton  of  New  Burnside,  Illinois,  say 3  that 
the  resulting  speed  and  uniformity  should  be  the  deciding 
factors . 


Tyson  Bros,  of  Flora  Dale,  Pennsylvania,  state  that  a 
yearly  assurance  of  500  barrels  will  warrant  a  grower  in  pur- 
chasing a  grading  machine. 

Mr.  W«  S.  Perrine  of  Centralia,  Illinois,  states  that  the 
saving  of  labor  and  expense,  and  the  ability  to  pack  the  fruit 
at  the  proper  time  should  be  the  deciding  factors  in  causing 
the  grower  to  invest  in  a  grading  machine. 

After  having  made  a  study  of  the  working  principles  of 
the  most  common  fruit  siaing  machines  which  size  the  fruit 
by  measuring,  it  is  possible  to  draw  conslusions  as  to  the 
advantages  and  disadvantages  of  this  type  of  grading  machine. 

When  the  fruit  is  not  handled  as  individual  specimens, 
but  rather  in  groups,  the  possibilities  for  errors  in  sizing 
are  many.    Handling  the  fruit  as  individual  specimens  does 
away  with  this  disadvantage.    As  in  the  c-se  of  the  weighing 
graders  handling  the  fruit3  singly  decreases  to  some  extent 
the  efficiency  of  the  machines  with  regard  to  daily  output. 

Machines  of  the  "measuring  type"  are  extremely  simple 
in  construction;  more  so  than  the  weighing  type  which 
are  by  no  means  complex.    They  require  little  attention  while 
in  operation. 

The  grower  may  secure  these  machines  made,  more  or 
les3,  to  suit  his  individual  conditions.    The  machines  are 
flexible  and  may  be  rebuilt  to  3uit  the  demands  of  the  individual 
operator . 

Most  of  the  machines  of  this  type  are  not  adequately 
padded  in  order  to  protect  the  fruit.    In  some  of  these  machines 
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the  fruit  is  subjected  practically  all  of  the  time  to  wood  or 
iron,  unprotected  by  cloth  or  canvas,  and  such  a  condition 
is  certain  to  bruise  the  fruit  to  some  extent. 

When  fruit  i3  sized  on  machines  of  this  type  it  is  sized 
according  to  its  shape  or  outline.    Irregularities  in  the 
shape  of  the  fruit  will  cause  errors  in  sizing. 

It  is  impossible  to  do  good  sorting  unless  the  fruit 
is  carried  forward  in  such  a  manner  that  all  parts  of  the  in- 
dividual specimens  may  be  seen  by  the  sorters.    The  majority 
of  the  machines  of  this  type  do  not  provide  for  this  arrangement. 

The  machines  of  this  type  are  cheaper  than  the  weighing 
type,  and,  if  they  are  satisfactory  for  sizing  apples  which 
are  to  be  packed  in  barrles,  this  item  of  cheapness  is  an 
important  feature  for  the  grower  to  consider  when  purchasing 
a  grading  machine. 

Many  of  these  graders  do  not  3izs  the  largest  fruit 
until  the  last.    Such  an  arrangement  causes  the  largest  and 
best  fruit  to  be  handled  excessively. 

In  some  of  the  grading  machines  of  thi3  type  the 
feed  is  not  automatic  and  this  necessitates  having  an  extra 
man  to  see  that  the  fruit  goes  onto  the  sizing  apparatus 
in  the  proper  quantity  an.^  at  the  proper  rate  for  there  is 
a  tendency  for  the  fruit  tc  bunch  up. 
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Procedure  for  Testing  the  Trsscott  Grading  Machine . 

The  Trescott  grading  machine  3eems  to  be  one  of  the 
most  successfully  and  widely  used  grading  machines  in  the  east- 
ern and  middle  western  states,  and.  for  this  reason  it  was  chosen 
as  the  machine  for  conducting  the  efficiency  tests.    The  purposes 
of  these  tests  were  as  follows: 

1,  To  determine  the  effect  of  different  rates  of  speed 
of  the  grading  belt  upon  the  efficiency  of  the  Trescott  grading 
machine  in  sizing  fruit. 

3.  To  determine  the  effect  upon  the  sizing  efficiency 
of  the  machine  by  varying  the  rate  at  which  the  fruit  was 
placed  upon  the  grading  belt. 

3.  To  determine  the  extent  to  which  the  fruit  was 
bruised  during  the  process  of  grading. 

These  efficiency  testa  were  conducted  in  the  following 
manne  r : 

A  total  of  twelve  tests  were  run.    In  the  first  nine 
tests  Ben  Davis  apples  were  used,  while  in  the  last  three 
tests  Wine sap  apples  were  used.    In  each  test  the  apples 
were  fed  onto  the  grading  belt  from  a  large  sloping  bin. 
The  rate  at  which  the  fruit  went  onto  the  sizing  belt  was 
determined  by  a  man  stationed  at  that  point.    The  rate  at  which 
the  grading  belt  traveled  was  known  in  all  cases  and  in  no 
case  did  this  speed  vary,  any  within  a  test.    The  fruit  was 
removed  from  the  machine  in  such  a  manner  that  little  or  no 
bruising  resulted.    The  fruit  was  handled  in  a  manner 
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similar  to  the  handling  under  actual  packing  shed  conditions 
so  as  to  cause  the  least  possible  amount  of  bruising. 

The  fruit  was  fed  onto  the  grading  belt  at  a  specified 
rate  in  each  test  and  the  length  of  time  required  for  the  total 
quantity  of  fruit  to  be  sized  was  taken.    In  all  of  these  tests 
the  time  was  taken  from  the  moment  the  apples  were  started 
upon  the  grading  belt  until  the  last  apples  were  conveyed  to 
receiving  barrels.    This  time  record  was  taken  only  as  a  means 
of  showing  the  relative  rate  at  7/hich  the  fruit  passed  over 
the  grading  belt . 

The  machine  upon  which  the  tests  were  made  was  equip- 
ped with  three  grading  belts,  each  of  a  different  size.  The 
first  belt,  which  removed  the  smallest  apples,  was  made  up  of 
rings  which  were  t?;o  and  one-fourth  inches  in  diameter.  The 
apples  "/hich  were  removed  here  were  designated  as  size  (D) . 
The  next  section  of  grading  belt  was  made  up  of  rings  which 
were  two  and  one-half  inches  in  diameter.    Apples  varying  in 
size  from  two  and  one-fourth  inches  to  two  and  one-half  inches 
were  removed  at  this  place.    They  were  called  3ize  (C).  The 
last  section  'of  grading  belt  was  made  up  of  rings  which  were 
two  and  three-fourths  inches  in  diameter.    All  apples  varying  in 
size  from  two  and  one-half  inches  to  two  and  three-fourths  inches 
were  removed  at  this  point.    This  size  was  called  size  (B). 
Finally,  all  of  the  apples  which  were  over  two  and  three-fourths 
inches  in  diameter  v.'ere  taken  from  the  end  of  the  grader  and 
designated  as  size  (A).    These  four  sizes  were  used  in  all 
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twelve  teats  and  in  no  case  were  they  changed. 

After  the  fruit  had  been  sized, She  number  of  apples 
in  each  size  was  counted,  and  each  of  these  groups  of  apples 
which  represented  a  certain  size,  was  then  placed  upon  the 
machine  and  re-sized.    The  object  being  to  determine  whether 
or  not  there  were  any  fruits  in  these  separate  sizes  which 
would  go  into  a  different  size  or  grade  upon  being  re- run. 

After  each  separate  size  had  been  re- run  and  the  results 
taken,  the  apples  of  all  the  sizes  were  mixed  together  and 
run  over  the  machine  again  in  exactly  the  same  manner  as  in 
the  previous  run.    The  object  of  the  second  run  was  to  have 
a  check  upon  the  first. 

The  fruit  in  certain  tests  was  fed  onto  the  grading  belt 
at  varying  speeds.    These  rates  were  designated  as  alow,  medium, 
and  fast.    An  average  from  all  twelve  tests  will  give  these  three 
terms  the  following  values: 

Slow  is  equivalent  to  180  barrels  per  ten  hour  day. 

Medium  is      "  ■    380      "  ■      ■      ■  ■ 

Fast      ■        ■  "    400      "  ■      ■      ■  " 

The  grading  belt  was  run  at  three  different  speeds,  twelve, 
fourteen,  and  sixteen  revolutions  per  minute.    Twelve  revolutions 
per  minute  is  slower  than  any  grower  has  reported  as  the  speed 
he  uses,  and  sixteen  revolutions  per  minute  is  the  maximum 
speed  used  by  any  grower  from  whom  the  writer  has  any  infor- 
mation . 

Three  tests  v/ere  conducted  in  each  case  without  changing 
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the  speed  of  the  grading  belt.    For  example,  in  test  Ho.l, 
the  apples  were  placed  upon  the  grading  belt  slowly.  In 
test  No.  2,  the  apples  were  placed  upon  the  belt  at  a  medium 
rate  of  speed.     In  test  No. 3  the  apples  were  placed  upon  the 
belt  faster  than  in  test  No.  2.    The  grading  belt  was  run 
at  twelve  revolutions  per  minute  in  all  three  tests.  The 
values  given  to  the  terms  slow,  medium,  and  fast  may  be  applied 
in  this  case  and  these  values  will  be  the  same  wherever  used 
in  this  paper. 

In  tests  No.  4,  5,  and  6  the  procedure  was  the  same 
as  for  the  first  three  tests,  with  the  exception  that  in 
tests  No.  4,  5,  and  6  the  speed  of  the  grading  belt  was  four- 
teen revolutions  per  minute. 

In  tests  No.  7,  8,  and  9  the  procedure  was  as  described 
before,  but  the  speed  of  the  grading  belt  was  sixteen  revolu- 
tions per  minute. 

In  tests  No.  10,  11,  and  13  Winesap  apples  were  used. 
In  test  No,  10  the  apples  were  placed  upon  the  grading  belt 
at  a  medium  rate  of  speed,  while  in  test  Ho.  11  they  were 
placed  on  the  grading  belt  slowly.    The  speed  of  the  grading 
belt  in  these  three  tests  was  fourteen  revolutions  per  minute. 

The  following  table  numbered  from  No.  1  to  No*  13, 
inclusive,  jive  the  results  cf  these  efficiency  tests: 
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Test  Ho.l 

First  Run 
Sizes  No .Apples 

2  3/4"  &  over  (A)  731 
2  1/3"  to  2  3/4" (B)  509 
2  1/4"  to  2  1/2" (C)  210 
2  1/4"  &  under  (D)  59 
Speed  of  sizing  belt  13  R.P.M. 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  9 

Time  to  go  over  grader  10  min. 


Second  Run (Check) 
Sizes  Hp .Apples 

2  3/4"  &  over      (A)  681 
2  1/2"  to  2  3/4" (B)  488 
2  1/4"  to  2  1/2" (C)  193 
2  1/4"  &  under    (D)  60 
Speed  of  sizing  belt  12  R.P.M 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  9 
Time  to  go  over  grader  10  min 


First  Run 
3  3/4"  &  over 


As  size 
As  " 
As  ■ 


It; 

(c 


682 
47 


3  1/2"  to  2  3/4" 


As  size 
As  " 

As  " 


A 

B 

'o 


64 
415 

28 


2  1/4"  to  2  1/2" 


As  size  (B) 
As  "  (C) 
As     "  (D) 


42 
160 
6 


Sizes  Ron  Qevax&te ly 


Second  Run (Check) 
2  3/4"  &  over 


As  size 
As  " 
As  " 


625 
53 


2  1/4"  to  2  1/2" 


As  size 
As  " 

As  " 


44 
137 
12 


2  1/4"  ft  under 

As  size  (C)  8 
As    "      (D)  51 

Speed  of  sizing  belt  12  R.P.M 
Crushed  apples  17 


2  1/4"  &  under 


As  size 
As  " 


12 
44 


Speed  of  sizing  belt  12  R.P.M. 


39 

Test  No 

First  Rum 

Second  Run  (Check) 

Sizes 

Ho. Apples 

Sizes 

tfo.ABvles 

3  3/4"  & 

over  (A) 

715 

2  3/4"  & 

over      (A)  679 

2  1/2"  to  2  3/4" (3) 

368 

2  1/2"  to  2  3/4" (B)  361 

2  1/4"  to  2  1/2"(C) 

135 

2  1/4"  to  2  1/2"(C)  130 

2  1/4"  & 

under  (D) 

17 

2  1/4"  & 

under    (D)  18 

Speed  of 

sizing  belt 

12  R.P.Li. 

Speed  of 

sizing  belt  12  R.P.M. 

Variety  of 

apples  Ben  Davis 

Variety  of 

apple 3  Ben  Bavi3 

Bu.  of  apple 3  8 

Bu 

.  of  apples  8 

Time  to  go 

over  grader  7  min. 

Time  to  go 

over  grader  7  min. 

Sizes  Run 

paratelv 

First  Run 

Second  Run  (Check) 

2  3/4" 

&  over 

2  3/4"  &  over 

As  size 

1  653 

As 

size 

I  630 

As     ■  1 

B 

58 

As 

»  1 

1 

1  48 

As     "  1 

!c; 

As 

"  1 

2  1/2" 

to  2  3/4" 

2  1/2"  to  2  3/4" 

As  size  l 

:a; 

42 

As 

size  < 

[A! 

I  53 

As     "  1 

B 

298 

As 

ii 

B 

1  282 

As    "  1 

[o] 

24 

As 

ti 

[c; 

1  26 

2  1/4" 

to  2  1/2" 

2  1/4"  to  2  1/2" 

As  size  1 

21 

As 

3ize  1 

1  12 

As    ■  1 

0 

109 

As 

ii  i 

0 

110 

As    "  1 

Id] 

1  4 

As 

«  i 

!bj 

8 

2  1/4" 

&  under 

2  1/4"  &  under 

As  size 

1  5 

As 

sise 

5 

As    "  1 

tS! 

1  12 

As 

i     .  | 

1  13 

Speed  of 

siz  ing  "belt 

12  R.P.M. 

Speed  of 

sizing  belt  12  R.P.M. 

Crushed  apples  16 
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Teat  No. 3 


First  Run 
Sizes  l.o.  Apples 

2  3/4"  &  over      (A)  53? 
2  1/2"  to  2  3/4" (E)  500 
2  1/4"  to  3  1/2»(C)  109 
2  1/4"  &  under    (D)  14 
Speed  of  sizing  belt  12  R.P.M. 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  7^ 
Tiine  to  go  over  grader  5  min. 


Second  Run  (Che ok) 
Sizes  Ho .Apples 

3  3/4"  &  over      (A)  530 
3  1/2"  to  2  3/4" (B)  494 
2  1/4"  to  2  1/2" (C)  103 
2  1/4"  &  under    (D)  13 
Speed  of  sizing  belt  12  R.P.M. 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  7-J 
Tirne  to  go  over  grader  5  min. 


First  Run 
2  3/4"  &  over 


As  size 
As  " 
As  » 


:abI 

.c) 


478 
56 
1 


2  1/2"  to  3  3/4" 


As  size 

As  " 
As  " 


C 


57 
418 

24 


2  1/4"  to  2  1/2" 


As  size  (B) 
As  "  (0) 
As     "  (D) 


14 
91 
3 


2  1/4"  &  under 


As  size 
As  " 


3 
11 


Sizes  Run  Separately 


Second  Run  ( Check) 
2  3/4"  &  over 


As  size 
As  « 
As  " 


A' 

|b' 
c' 


468 
60 
1 


As  size 
As  " 
A3  " 


2  1/2"  to  2  3/4" 

a; 

p  ' 

D 

0 

2  1/4"  to  2  1/2" 


64 
390 
39 


As  size  IB' 
As    "  (C 
As     "  (d! 


23 
76 
3 


2  1/4"  &  under 


As  3ize 
As  " 


4 

8 


Speed  of  sizing  belt  12  R.P.M. 
Crushed  apples  19 


Speed  of  sizing  belt  12  R.P.M. 
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Test  No .4 


First,  Run 
Sizes  Ho..  Apples 

3  3/4"  &  over      (A)  501 
3  1/3"  to  3  3/4" (B)  463 
3  1/4"  to  3  1/3 "(C)  116 
3  1/4"  &  under    (D)  10 
Speed  of  sizing  belt  14  R.P.IvI. 
Variety  of  apples  Ben  Davis 
Bu .  of  apples  ?i" 
Time  to  go  over  grader  S  nr.iru 


Second  Run  ( Che  ok ) 
Sizes  No .Apple a 

3  3/4"  &  over      (A)  454 
3  1/3"  to  3  3/4" (B)  481 
3  1/4"  to  3  1/3" (C)  119 
3  1/4"  &  under    (D)  10 
Speed  of  sizing  belt  14  R.P.l 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  7jr 
Time  to  go  over  grader  S  min. 


First  Run 
3  3/4"  &  ever 


As  size 
As  " 
As  » 


,b' 
o! 


438 
67 
3 


3  1/3"  to  3  3/4" 


A3  size  CA 

As  »  (b; 

As     "  (C 


46 
388 
35 


3  1/4"  to  3  1/3" 


As  size 
As  " 
As  " 


E) 


33 
80 
3 


3  1/4"  &  under 


As  size 
As  " 


(0) 
(D) 


3 
8 


Sizes  Run  Separately 


Speed  of  sizing  belt  14  R.P.Ji. 
Crushed  apples  13 


Second  Run  (Check) 
3  3/4"  &  over 


As  size  ( 
As  "  ( 
As  " 


A, 

B, 

(c! 


380 
63 
1 


3  1/3"  to  3  3/4" 


As  size 
As  » 
As  " 


A 
(B 

C' 


48 
397 
34 


2  1/4"  to  3  1/3 " 


As  size  (B 
As  "  (C 
As    "  CD. 


31 

85 
3 


3  1/4"  &  under 


As  size 
As  " 


3 
7 


Speed  of  sizing  belt  14  R.P.L] 


v. 


t 
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Test  Ko.5 


First  Run 
Sizes.  Ho  .App  I  e  s 

2  3/4"  &  over  (a)  382 
2  1/2"  to  2  3/4" (B)  313 

2  1/4"  to  2  1/2" (C)  122 

3  1/4"  &  under    (D)  9 
Speed  of  sizing  belt  14  R.? 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  5§- 

Tirne  to  go  over  grader  4  min. 


TUT 


Second  Run..  .(.Check) 
Sizes  Up .Apples 

2  3/4"  &  over  (A)  353 
2  1/2"  to  2  3/4" (B)  310 
2  1/4"  to  2  1/2" (C)  133 
2  1/4"  &  under  (D)  10 
Speed  of  sizing  "celt  14  R.P.M 
Variety  of  apples  Ben  Davis 
3u.  of  apples  Erg 


Time  to  go  over  grader  4  min. 


Sizes  Run  Separately 


First  Run 
2  3/4"  &  over 


As  size 
As  " 
As  " 


A 

B 
0) 


330 
50 
1 


2  1/2"  to  2  5/4" 


As  size 
As  " 

As  " 


A, 

c' 


36 
251 
23 


2  1/4"  to  2  1/3" 


As  size 
As  " 

A3  ■ 


,B 
C 

Id) 


23 
96 
3 


2  1/4"  &  under 


As  size 
As  ■ 


3 
6 


Second  Run. (Check) 
2  3/4"  &  over 


As  size 
As  " 
As  " 


8 


,B 
C) 


502 
50 


2  1/2"  to  2  3/4" 

As  size  (A)  33 

As    "       IB)  260 

As    "       (c)  16 


2  1/4"  to  2  1/2" 


As  size 
As  " 
As  " 


B 

C 

Id) 


20 
105 
6 


2  1/4"  &  under 


as  size 

A  s  " 


4 

6 


Speed  of  sizing  belt  14  R.P.M. 
Crushed  apples  20 


Speed  of  sizing  belt  14  R.P.M 
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Test  No. 

S 

First  Run 

Second  Run  (Check) 

Sizes 

Ho  .Apples 

Sizes 

No  .Apples 

2  3/4"  & 

over  (A) 

335 

2  3/4"  &  over 

(A)  308 

2  1/2"  to  2  3/4" (E) 

289 

2 

1/2"  to  2  3/4" (E)  290 

2  1/4"  to  2  1/2 "(C) 

125 

3  1/4"  to  2  1/2"(C)  114 

2  1/4"  & 

under  (d) 

10 

2  1/4"  &  under    (D)  9 

Speed  of 

sizing  belt 

14  R.P.ii. 

Speed  of  sizing  belt  14  R.P.M. 

Variety  of 

apples  Ben  Davis 

Variety  of 

ap] 

Dies  Een  Davis 

Bu,  of  apples  5^ 

Bu 

.  of  apples 

5i 

Time  to  go 

over  grader  3  min. 

Tii 

ne  to  go 

over  grader  3  min. 

Sizes  Run 

Separately 

First  Run 

Second 

Run.  (Check) 

2  3/4" 

&  over 

2  3/4" 

&  over 

As  size  (A] 

t  390 

As 

size  (A' 

270 

As  " 

45 

As 

■  (3 

38 

As     "  1 

8! 

As 

"  (o; 

2  1/2" 

to  2  3/4" 

2  1/2" 

to  2  3/4" 

As  size  1 

[a; 

1  24 

As 

3ize  (A] 

31 

As    ■  1 

B 

238 

As 

"  (B 

228 

As    "  1 

'c; 

26 

As 

"  (c; 

28 

2  1/4" 

to  2  1/2" 

3  1/4" 

to  2  1/2" 

As  size 

27 

As 

size  (E] 

21 

As  " 

95 

As 

"  (c; 

90 

As     "  1 

1  2 

As 

"  (D) 

2 

2  1/4" 

&  under 

2  1/4" 

&  under 

As  size  1 

1  4 

As 

size  (Cj 

4 

As     »  1 

!Si 

1  6 

As 

1  (Dj 

6 

Speed  of 

sizing  belt 

14  R.P.lvI. 

Speed  of  sifting  belt  14  R.P.M. 

Crushed  applet  14 

.  44.  — 

Test  17c 

>.7 

First  Run 

Second  Run  (Check) 

Sizes 

No  .Apples 

Sizee 

No .Apples 

3  3/4"  & 

over  (A) 

273 

2  3/4"  & 

over 

(A)  265 

3  1/3"  to  2  3/4" (E) 

279 

2  1/2"  to  2  3/ 

4"(B)  262 

3  1/4"  to  2  1/2»(C) 

111 

2  1/4"  to  2  1/2" (G)  109 

2  1/4"  & 

under  (D) 

10 

2  1/4"  & 

undei 

•     (D)  8 

Speed  of 

sizing  belt 

16. R. P.M. 

Speed  of 

sizir 

g  belt  16  R.P.M. 

Variety  cf 

apple 3  Eer 

.  Davis 

Variety  cf 

apples  Ben  Davis 

Bu.  of  apples  5| 

Bu 

.  cf  a] 

;ples 

Time  to  go 

over  grader  5  min. 

Time  to  go 

over  grader  5  min. 

Sizes  Run 

Separately 

First.  Ron 

Second 

Run  (Check) 

2  3/4" 

&  over 

2 

3/4" 

&  over 

As  size  1 

239 

As 

size 

IK 

215 

As    "  1 

30 

As 

n 

E 

46 

As     "  1 

2 

As 

n 

!c; 

1 

2  1/2" 

to  2  3/4" 

2  1/2" 

to  2  3/4" 

As  size 

47 

As 

size  1 

41 

As    "  1 

B 

210 

As 

<i  < 

B 

202 

As    »  1 

22 

As 

n 

[g, 

18 

2  1/4" 

to  2  1/2" 

2  1/4" 

to  2  1/2" 

As  size  1 

;b; 

26 

As 

size 

23 

As    »  I 

c 

79 

As 

it 

C 

80 

As     "  1 

1  6 

As 

it  i 

[d] 

5 

2  1/4" 

&  under 

2  1/4" 

&  under 

As  size 

;c)  s 

As 

size 

j 

3 

As  " 

Id)  5 

As 

size 

5 

Speed  of 

sizing  belt 

16  R.P.M. 

Speed  cf 

sizing  belt  16  R.P.M. 

Crushed  apples  17 

Test 

No. 8 

First  Run 

Second  Run  (Check) 

Sizes                 No .Apples 

Sizes                        No .Apples 

3  3/4"  &  over  (A) 

333 

3  3/4"  &  over      (A)  358 

3  1/3"  to  3  3/4" (B) 

341 

3  1/3"  to  2  3/4" (B)  238 

3  1/4"  to  3  1/3" (C) 

130 

3  1/4"  to  3  1/3" (C)  130 

3  1/4"  &  under  (jj) 

10 

3  1/4"  &  under    (D)  8 

Speed  of  sizing  belt 

16  R.P.M 

Speed  of  sizing  belt  16  R.P.M. 

Variety  of  apples  3en  Davis 

Variety  of  apples  Ben  Davi3 

3u.  of  apples  5 

Bu.  of  apples  5 

Time  to  go  over  grader  4  min. 

Time  to  go  over  grader  4  min. 

Sizes  Run  Separately 

First  Run 

Second  Run  (Check) 

3  3/4"  &  over 

3  3/4"  &  over 

As  size  (A)  333 
As     "      (B)  38 
As     "  (C) 

As  size  (A)  331 
As    "      (b)  36 
As     "  (c) 

3  1/2"  to  2  3/4" 

3  1/3"  to  3  3/4" 

As  size  (A)  26 
As     "       CB)  198 
As     t      (C)  16 

As  size  (A)  25 
As    "      CB)  195 
As     "       (C)  15 

2  1/4"  to  3  1/3" 

2  1/4"  to  2  1/2" 

As  size  (B)  34 
As     "      (C)  90 
As    "      (D)  5 

As  size  (B)  25 
As     "       (C)  88 
As    "(d)  6 

3  1/4"  &  under 

2  1/4"  &  under 

As  size  (C)  5 
As    "      (D)  5 

As  size  (C)  4 
As    "      (D)  4 

Speed  of  3izing  belt 
Crushed  apples  12 

16  R.P.H. 

Speed  of  sizing  belt  16  R.P.M. 
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Teat  No. 9 

Firat  Run 
Sizea  Ho .Apples 

3  3/4"  &  over      (A)  245 
3  1/2"  to  3  3/4"(B)  351 
3  1/4"  to  3  1/3" (C)  130 
3  1/3"  &  under    (D)  13 
Speed  of  aiding  belt  IS  R.P.ll. 
Variety  of  apple 3  Ben  Davis 
Bu.  of  apples  5 
Time  to  go  over  grader  3  mill. 


Second  Run  (Check) 
Sizes  No .Apples 

3  3/4"  &  over  (A)  341 
3  1/3"  to  3  3/4" (B)  347 

2  1/4"  to  3  1/3" (C)  118 

3  1/4"  &  under    (d)  12 
Speed  of  sizing  belt  16  §UP«M, 
Variety  of  apples  Ben  Davis 
Bu.  of  apples  5 

Time  to  go  over  grader  3  min. 


First  Run 
3  3/4"  &  over 


As  size 
As  " 
As  » 


B, 
C 


300 
41 
3 


3  1/3"  to  2  3/4" 


As  size 
As  ■ 

A3  " 


A. 
,B 
C 


27 
197 

26 


As  size 
As  " 


6 
6 


Sizes  Run  Separately 


Second  Run  (Check) 
2  3/4"  &  over 


As  size 
As  " 
As  " 


As  size 
As  " 
AS  " 


As  size 
As  " 
As  " 


As  size 
As  " 


At 
c 


198 
40 
1 


3  1/3"  to  3  3/4" 


;a' 

,B 

c1 


26 
194 
26 


3  1/4"  to  2  1/3" 


;b) 

0 


16 
S7 
5 


2  1/4"  &  under 


5 
7 


Speed  of  sizing  belt  16  R.P.H. 
Crushed    apples  14 


Speed  of  sizing  belt  16  R.P.H 
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First  Run 
Size  a  No .Apples 

2  3/4"  &  over      (A)  66 

3  1/2"  to  3  3/4" (3)  75 
3  1/4"  to  2  1/3" (0)  120 
3  1/4"  &  under    (D)  0 
Speed  of  sizing  belt  14  R.P.M. 
Variety  of  apples  Wine sap 
Bu.  of  apple 3  3 
Time  to  %o  over  grader  1  min. 


Test  No .10 

Second  Run  (Check), 
Sizes  No .Apples 

2  3/4"  8c  over  (A)  63 
2  1/2"  to  2  3/4" (B)  104 
2  1/4"  to  2  1/3" (0)  88 
2  1/4"  &  under  (d)  0 
Speed  of  sizing  belt  14  R.P.M, 
Variety  of  apples  Wine sap 
Bu.  of  apples  2 


Time  to  go  over  grader  1  min. 


First  Run 
2  3/411  &  over 


As 

size 

(A) 

56 

As 

size 

As 

ii 

(B) 

9 

As 

<t 

As 

ti 

(c) 

As 

tt 

As  size 
As  " 
As  " 


3  1/3"  to  3  3/4" 
A 


3  1/4"  to  3  1/3" 


Sizes  Run  Separately 

Second  Run  (Check) 
3  3/4"  &  over 


53 
9 


Speed  of  sizing  belt  14  R.P.M. 
Crushed  apples  9 


3  1/2"  to  3  3/4" 


9 

As 

size 

(A) 

9 

43 

As 

(B) 

81 

31 

As 

it 

(c) 

13 

As 

size 

[b; 

13 

As 

size 

As 

107 

As 

tt 

As 

n 

As 

tt 

3  1/4" 

& 

under 

As 

size 

As 

size 

As 

"  < 

!Si 

As 

2  1/4"  to  2  1/2" 


6 
82 


2  1/4"  &  under 


Speed  of  sizing  belt  14  R.P.1I. 
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Firat  Run 
Sizes  Ho  .Apples 

3  3/4"  &  over  (A)  62 
3  1/2"  to  3  3/4" (B)  115 
3  1/4"  to  3  1/3" (C)  75 
3  1/4"  &  -under  (D)  0 
Speed  of  3izing  belt  14  R.P.M. 
Variety  of  apples  Wine sap 
Bu.  of  apple 3  2 

Time  to  go  over  grader  1.5  rain. 


Teat  ITo.ll 

Second  Run  (Check) 
Sizes  Ho .Apples 

3  3/4"  &  over  (A)  60 
3  1/2"  to  2  3/4" (B)  104 
3  1/4"  no  2  1/2" (C)  83 
2  1/4"  &  under  (D)  0 
Speed  of  sizing  belt  14  R.P.M. 
Variety  of  apples  Wine sap 
Bu.  of  apples  3 

Time  to  go  over  grader  1.5  rain. 


First  Run 
3  3/4"  &  over 


As  size 
As  " 
As  " 


A 
B 

C' 


54 
7 


3  1/2"  to  3  3/4" 


As  size 
As  " 
As  " 


.A, 

B 

0 


13 
82 
17 


3  1/4"  to  2  1/3" 


As  size  (B^ 
As  "  (C( 
As    "  (D. 


14 
61 


3  1/4"  &  under 


As  size 
As  " 


0} 
D) 


Size 3  Run  Separately 

Second  Run  (Check) 
3  3/4"  &  over 


As  size  (A) 
As  "  (b) 
As     "  (C) 


51 
8 


2  1/3"  to  2  3/4" 


As  size 
As  " 
As  " 


As  size 
As  " 
As  " 


As  size 
A3  " 


C 


4 
85 
15 


2  1/4"  to  2  1/2" 


B 

|c 

D. 


13 
70 


2  1/4"  &  under 

(C) 
(D) 


Speed  of  sizing  belt  14  R.P.M. 
Crushed  apples  6 


Speed  of  sizing  belt  14  R.P.M. 
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Test  No. 12 

First  Run 

Second  Run  (Check) 

Sizes                   Ho  .A 

poles 

oiz  es 

Ho .Apples 

3  3/4"  &  over  (A) 

61 

2  3/4" 

&  over      (A)  60 

3  1/2"  to  2  3/4" (B) 

103 

2  1/2" 

to  2  3/4" (B)  100 

2  1/4"  to  2  1/2"(C) 

81 

3  1/4" 

to  2  1/2"(C)  80 

2  1/4"  5:  under  (D) 

0 

2  1/4" 

&  under    [B)  0 

Speed  of  sizing  belt 

14  R.P. 

—  . 

Speed  of  sizing  belt  14  R.P.LI. 

Variety  of  apples  •tfinesap 

Variety 

of  apples  Wine sap 

Bu.  of  apples  1  3/4 

Bu 

.  of  apples  13/4 

Time  to  go  over  grad 

er  45  se 

conds . 

Time  to 

go  over  grader  45  sec end  ; 

Sizes 

Run  Separately 

First  Run 

Second  Run  (Check) 

2  3/4"  &  over 

2  3/4"  &  over 

As  size  (A)  50 
As     »       (b)  6 

As 
As 
As 

size 
it 

tt 

(A)  53 

(B)  6 

(c) 

2  1/3"  to  2  3/4" 

2  1/3"  to  2  3/4" 

As  size  (a)  6 
As     »      (B)  82 
As     »      (C)  13 

As 
As 
As 

size 
ti 

R 

(A)  5 
(2)  84 
(C)  10 

3  1/4"  to  2  1/2" 

2  1/4"  to  2  1/3" 

As  size  (B)  32 
As     "       (C)  48 
As     "  (d) 

As 

As 
As 

size 
ii 

u 

(B)  15 

(C)  65 
(D) 

2  1/4"  8z  under 

2  1/4"  &  under 

As  size  (C) 
As    1  (D) 

As 
As 

size 
n 

IS) 

Speed  of  sizing  belt 
Crushed  apples  6 

14  R.P  .14. 

Speed  of  sizing  belt  14  R.P. 1.1. 
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In  test  Ho.l  when  nine  bushels  of  apjples  were  sized  the 
results  were  as  follows: 

In  size  (A)  there  were  731  apples. 

■  "       (B)       «  «     509  " 

■  "  (C)  "  »  210  " 
«     «       (D)       "          "      58  " 

Next  the  731  apples  in  size  (A)  were  placed  upon  the  machine 
and  re-sized.    The  result  was  that  47  apples  went  into  size  (B) , 
and  683  apples  remained  in  size  (A).    Two  apples  were  crushed 
and  were  necessarily  removed  from  the  test.     Sizes  (B),  (C),  and 
(D)  were  re-sized  in  this  manner  with  the  results  which  are  shown 
in  the  table. 

The  sizes  were  mixed  up  and  3ized  again.    This  re- run  is 
noted  in  the  table  as  the,  "Second  Run"  or  "Check."    The  separate 
sizes  were  again  re- run  as  explained  before.    The  results  are 
given  in  the  tables  numbered  from  IIo.l  to  IJo.12. 
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In  Table  la,  there  was  a  total  cf  1509  apples  in  nine 
bushels.    Of  this  number  731,  or  48.43$  were  in  size  (A),  509 
or  33.73$  were  in  size  (E) ,  210  or  13.19$  in  size  (C) ,  and 
5S  or  3.91$  in  size  (D) . 

TJhen  these  sizes  were  re- run  it  was  found,  that  of  the 
731  apples  in  size  (A)  47  apples  or  6.44$  went  into  size  (3), 
while  683  or  S3.55>>  still  remained  in  size  (A). 

Again  from  Table  la  it  will  be  seen  that  when  size  (B) 
was  re- run  that  of  the  509  apples  64  or  12*62$  went  into  size 
(A),  while  28  or  5.52/*  v/ent  into  size  (C),  and  415  or  61.85$ 
of  the  apples  remained  in  size  (B) , 

From  these  tests  it  is  readily  seen  that  in  all  cf  the 
tests  there  are  errors  in  the  sizing.    The  apples  in  a  certain 
size  or  grade  instead  of  all  being  of  one  size,  prove  to  be 
upon  being  re- run,  of  two  and  in  most  cases  three  different 
sizes . 

In  the  following*  tables  numbered  from  la  to  13a,  inclusive, 
the  percent s  cf  the  apples  in  each  size  are  given. 


S2 

Table 

No 

.  la 

Table  Showing  the  Percent a  of  Apples 

in  Each  Size . 

First  Run 

Second  Run  (Check) 

Size                      $o  of  apples 

Size 

io  of  apples 

(A) 

48.43 

(A) 

47.89 

(B) 

33.73 

(B) 

34.31 

(c) 

13.91 

(C) 

13.57 

(D) 

3.91 

(D) 

4.21 

Re- run 

of 

Sizes 

3  3/4"  and  over 

3  3/4" 

and  over 

Aa 

'A)                      93  S5l;a 

As 

[A) 

93.18$ 

As 

(B)  6.44 

As 

IB) 

7  .81 

As 

(c) 

As  < 

;c) 

3  1/3"  to  3  3/4" 

3  1/3  ■ 

to  3  3/4" 

12 

w  .ri.  /                                    J.     •  U  tj  .  - 

As  i 

***** 

[A) 

11,11$ 

As 

(B)  81.85 

As  1 

;b) 

81 .48 

As 

(0)  5.53 

As 

;c) 

7.40 

3  1/4"  to  3  1/3" 

2  1/4" 

to  3  1/3" 

As 

(B)  30.19$ 

As 

(B) 

33. 79$ 

As 

(C)  76.92 

As 

(c) 

70.98 

As 

(D)  3.88 

As 

(D) 

6.21 

3  1/4"  and  under 

3  1/4" 

and  under 

As 

(3) 

As 

(B) 

As 

(0)  13.55$ 

As 

(G) 

31.43$ 

As 

(D)  86.44 

As 

(D) 

78.57 
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Table  Ho.  3a 

Table  Showing  the  Percent 3  of  Apples  in  Each  Size 


First  Run  Second  Run  (Check) 

Size  f»  of  apples  Size  -q  of  apples 

(A)  57.98$  (A)  57.15;- 

(B)  39.68  (B)  30.39 

(C)  10.94  (C)  10.94 

(D)  1.38  (D)  1.51 


Re- run  of  Sizes 


3  3/4" 

and  over 

3  3/4" 

and  over 

As 

(A) 

91.84$ 

As 

(A) 

92.93$ 

As 

(B) 

8.15 

As 

(B) 

7.08 

As 

to). 

As 

(c) 

3  1/2" 

to  3  3/4" 

2  1/2" 

to  3  3/4" 

As 

(A) 

11.53$ 

As 

(A) 

14.68$ 

As 

(B) 

81.87 

As 

(B) 

78.11 

As 

(c) 

6.59 

As 

(c) 

7.20 

3  1/4" 

to  3  1/2" 

2  1/4" 

to  2  1/3" 

As 

(B) 

15.67$ 

As 

(B) 

9.33$ 

As 

(G) 

81.34 

As 

(c) 

84.61 

As 

(D) 

3.98 

As. 

(D) 

6.15 

3  1/4" 

and  under 

2  1/4" 

and  under 

As 

(B) 

As 

(B) 

As 

(c) 

39 .41$ 

As 

(c) 

27.77$ 

As 

GO 

70.58 

As 

CD) 

72.22 
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Table 

No 

.  3a 

Table 

Showinsr  the  ? 

ercents 

of  Apple 3 

in  Each  Size. 

First 

Run 

Second 

Run  (Check) 

Size 

lo  of  apples 

Size 

$  of  apples 

(A) 

46.29$ 

(A) 

46,53$ 

(B) 

43.10 

(b) 

43.37 

(c) 

9.39 

(c) 

9.03 

(D) 

1.20 

(d) 

1.05 

Re-  run 

of 

Sizes 

2  3/4" 

and  ever 

2  3/4" 

and  over 

As 

(A) 

83.34$ 

As 

[a) 

88.46$ 

As 

(B) 

10.46 

As  1 

;b) 

11.34 

As 

(c) 

.18 

As 

.18 

2  1/2" 

to  2  3/4" 

2  1/2" 

to  2  3/4" 

As 

(A) 

11.42$ 

As 

:a) 

12.98$ 

As 

:b) 

83  .76 

As 

:b) 

79.10 

A3 

m 

4.80 

As  1 

7.91 

2  1/4" 

to  2  1/2" 

2  1/4" 

to  2  1/2" 

As 

(B) 

12.96$ 

As 

;b) 

33.54$ 

As 

[0) 

84.26 

As 

:c) 

74.50 

As 

Ed) 

2.77 

AS  ( 

:d) 

2.90 

2  1/4" 

and  under 

2  1/4" 

and  under 

As 

w 

As  < 

;b) 

As 

lo) 

21.42$ 

As  ( 

:c) 

33  .33$ 

As 

78.57 

As  < 

;i) 

65  •  66 
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Table  No.  4a 

Table  Showing  the  Percent 3  of  Apples  in  Each  Size 
First  Run 


Size 

(A) 

(3) 

(C) 

(D) 


$  of  apoles 
46.00$ 
43.42;" 
10.65 
.91 


Second  Run  (Check) 
Size  $  of  apple 3 

(A)  42.66$ 

(B)  43.43$ 

(C)  11.18 

(D)  .93 


Re- run  of  Siaes 


3  3/4" 

and  over 

3  3/4" 

a.nd  over 

As 

(A) 

86.11$ 

As 

(A) 

86.0S  $ 

As 

(B) 

13.48 

As 

(B) 

13.68 

As 

(o) 

.40 

As 

(c) 

.23 

3  1/2" 

to  3  3/4" 

3  1/2" 

to  2  3/4" 

As 

(A) 

10.03$ 

As 

(A) 

10.01$ 

As 

(B) 

84.53 

As 

(B) 

83.88 

As 

(c) 

5.44 

As 

(c) 

7.09 

3  1/4" 

to  3  1/2" 

2  1/4" 

to  3  1/2" 

As 

(B) 

27.83$ 

As 

(B) 

36.37$ 

As 

(c) 

69.56 

As 

(c) 

73.03 

As 

(D) 

3.60 

As 

(D) 

1.69 

3  1/4" 

and  under 

3  1/4" 

and  under 

As 

(B) 

As 

(B) 

As 

(c) 

30.00$ 

As 

(c) 

30.00$ 

As 

(D) 

80.00 

As 

(D) 

70.00 

-  56  - 


Table  Ho.  5a 

Table  Showing  the  Percentg  of  Applea  in  Each  Size . 


First  Run 


Size 


of  apple 3 


Size 


Second  Run  (Check) 

$  of  apples 


(A) 

46.34$ 

(A) 

43.79$ 

(B) 

37.39 

(B) 

38.46 

(c) 

14.78 

(g) 

16.50 

1 .08 

/-n\ 

ID; 

i.  « £<*fc 

Re- run  of  Sizes. 

3  3/4" 

and  over 

2  3/4" 

and  over 

A3 

(A) 

86.61$ 

As 

(A) 

85.79$ 

As 

(B) 

13.12 

As 

(3) 

14.30 

As 

fb) 

.27 

As 

(c) 

2  1/2" 

to  2  3/4" 

2  1/2" 

to  2  3/4" 

As 

f  n  \ 

la; 

11  .bl/f 

As 

(B) 

80.96 

As 

(B) 

84.14 

As 

(c) 

7.41 

As 

(c) 

5.17 

2  1/4" 

to  2  1/3" 

2  1/4" 

to  3  1/2" 

As 

(B) 

18.85$ 

As 

(B) 

15 ,36/g 

As 

(c) 

78.68 

As 

(c) 

80.75 

As 

(D) 

2.45 

As 

(D) 

4.58 

2  1/4" 

and  under 

2  1/4" 

and  under 

As 

(B) 

As 

(B) 

As 

(c) 

33  ,33,j 

A3 

Co) 

40. 00$ 

As 

(D) 

66.65 

As 

(D) 

60.00 
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Table  He 

5.  6a 

Table  Sho-rcin~  the  Percent s  of 

Apples 

in  Each  Size 

First  Run 

Second 

Run  (Check) 

Size                      %  of  apples 

Size 

of  apples 

(A) 

44.13 

(A) 

43.71 

(B) 

38.07 

(B) 

40.32 

(0) 

16.46 

(o) 

15.81 

(D) 

1.33 

(D) 

1.34 

 —  

Re- run  of  Sieea 

2  3/4"  and  over 

3  3/4" 

and  ever 

As 

(A)  89.65^ 

As 

[A) 

87  .66^ 

As 

(B)  10.34 

As 

[B) 

12.33 

As 

(c) 

As 

;c) 

2  1/3"  to  2  3/4" 

S  1/3" 

to  2  3/4" 

J ... 

(A)  8.33^ 

As 

U) 

10. 80$ 

As 

(B)  82.64 

As 

(B) 

79.44 

Ao 

(C)  9.02 

As 

(c) 

9.75 

2  174"  to  2  1/3" 

2  1/4" 

to  2  1/2" 

As 

(B)  ziitff 

As 

(B) 

18. 58^ 

As 

(C)  76.60 

As 

(c) 

79.64 

As 

(D)  1.61 

As 

[DJ 

1.76 

2  1/4"  and  under 

3  1/4" 

and  under 

As 

(B) 

As 

(B) 

As 

(C)                     40. 00^ 

As 

foj 

44.44$ 

As 

(D)  60.00 

As 

(D) 

55  .55 
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Table  He.  7a 

Table  Showing  the  Percent s  of  Apple a  in  Each  Size 
First  Run  Second.  Run  (Check) 

Size  $  of  apples  Size  %  of  apples 


(A) 

40.59 

(A) 

41.14 

(3) 

41.51 

(B) 

40.18 

CO 

16.51 

(c) 

16.82 

(D) 



1.48 

(D) 

1.24 

— .  

 ,  

Re-  run 

— __.  

of  Sizes 





2  3/4" 

and  over 

2  5/4" 

and  ever 

As 

(A) 

88. 19$ 

As 

(A) 

82.06$ 

As 

(B) 

11.07 

As 

(B) 

15.55 

As 

[o) 

.73 

As 

(c) 

.38 

2  1/2" 

to.  ,2  5/4" 

2  1/2" 

to  2  3^4 

As 

[A) 

16.84 

As 

(A) 

15. 7 Op 

As 

(E) 

75.26 

As 

(B) 

77.39 

As 

[C) 

7.88 

As 

(c) 

6.91 

2  1/4" 

to  2  1/2" 

2  1/4" 

to  2  1/2 

As 

(B) 

23.42;.' 

As 

(B) 

21.29;; 

As 

71.17 

As 

to] 

74.07 

As 

(D) 

5.4C 

As 

(D) 

4.62 

2  1/4" 

and  under 

2  1/4" 

and  unde ; 

As 

:c) 

50.00$ 

As 

(ft] 

37.49$ 

As 

to) 

50.00 

As 

ID) 

62.49 
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Table  No 

.  8a 

Table 

Showing  the  Percent s  of  Apples 

in  Each  Size . 

First 

Run 

Second 

Run  (Check) 

Size 

1c  of  apples 

Size 

%  of.  apples 

(A) 

41.39 

(A) 

41.34 

(B) 

38.07 

(B) 

38.14 

(0) 

18.95 

(c) 

19.23 

(D) 



1.57 

(D) 

1.28 





Re- rum 



of  Sizes 

2  3/4" 

and  over 

2  3/4" 

and  over 

As 

(A) 

85.44$ 

As 

U) 

85.99$ 

As 

(E) 

14.55 

As  1 

:b) 

14.01 

As 

(c) 

As 

2  1/2" 

to  2  3/4" 

2  1/2" 

to  2  374" 

As 

U) 

10.83 

As 

[A) 

10.59$ 

As 

(B) 

82.50 

As 

:b) 

82.05 

As 

(c) 

6.66 

As  < 

;c) 

6.35 

2  1/4" 

to  2  1/2" 

2  1/4" 

to  2  1/2" 

As 

(E) 

30.16$ 

As  I 

21.00$ 

As 

(c) 

75.63 

As  » 

;c) 

73.94 

As 

IE) 

4.30 

AS  1 

5.04 

2  1/4" 

cinu  under 

2  1/4" 

and  under 

As 

(c) 

50 .00/0 

AB  < 

OU  .'JU/o 

As 

(D) 

50.00 

As  ( 

50.00 

-  so  - 


Table  No.  9a 

Table  Showing:  the  Peroents  of  Apples  in  Each  Size. 

First  Run  Second  Run  (Check) 

Size                      jo  of  apples  Size  jo  of  apples 

(A)  38. S5  (A)  38.99 

(B)  39.90  (B)  39.96 

(C)  19.07  (C)  19.09 

(D)  2.06  (D)  1.94 


Re- run 

of.  Sizes 

2  /34" 

and  over 

2  /34" 

and  over 

As 

(A) 

83.30$ 

As 

(A) 

83.84$ 

As 

(B) 

16.8? 

As 

(B) 

16.73 

As 

(c) 

.82 

As 

(c) 

.41 

2  1/2" 

to  2  3/4" 

2  1/3" 

to  2  5/4" 

As 

(A) 

10.80$ 

As 

(A) 

10.56$ 

As 

(B) 

78.80 

As 

(B) 

78.86 

As 

(c) 

10.40 

As 

(c) 

10.57 

3  1/4" 

to  2  1/2" 

2  1/4" 

to  2  1/2" 

As 

(B) 

15.13$ 

As 

(B) 

13.55$ 

As 

(c) 

80.65 

As 

(c) 

82.20 

Ae 

(d) 

4.30 

As 

(D) 

4.33 

2  1/4" 

and  under 

2  1/4" 

and  under 

As 

(c) 

50.00$ 

As 

(c) 

41.66 

As 

(D) 

50.00 

As 

(D) 

58.33 

-  61  - 


Table  No.  10a 

Table  Showing  the  Percent s  of  Apples  ir.  Each  Size . 
First  Run  Second  Run  (Check) 

Size  c,i  of  apple  a  Size  %  of  apples 


(A) 

25  .28 

(A) 

24.40 

(B) 

28  73 

(B) 

40  94 

(c) 

45  .97 

(0) 

34.64 

(D) 

(D) 

Re— run  cf 

•*»  LUX  W 

k.    V            W  *J 

2  /34" 

2  3/4" 

As 

(A) 

86  ,15'.c 

As 

(A) 

85.48. 

A.s 

(B) 

13.84 

As 

(B) 

14.51 

As 

to) 

As 

2  1/2" 

to  2  3^4" 

2  1/2" 

to  2  5/4" 

As 

U) 

12.32$ 

As 

(A) 

8 .82$ 

As 

(B) 

58.90 

As 

(B) 

79.41 

A  a 
•tt  S 

<  w 

£>o  •  (  D 

A  a 

XX  •  (  o 

2  1/4" 

to  2  1/2" 

2  1/4" 

to  2  1/2" 

As 

(B) 

10.08; 

As 

(B) 

6.81$ 

As 

(c) 

89.91 

As 

(c) 

93.17 

As 

(D) 

As 

2  1/4" 

and  under 

2  1/4" 

and  under 

As 

:c) 

As 

to) 

As 

[D) 

As  1 
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Table  Uo.  11a 


Table 

Showinc  the  Percent s 

of  Apple o 

in  Each  Size . 

First 

Run 

Second 

Run  (Check) 

o  j-Z 

?b  oi  a^p -i.es 

Size 

of  apples 

(A) 

24.60 

(A) 

34.39$ 

(B) 

45.63 

(B) 

43.10 

(0) 

29.76 

(C) 

33. 58 

Re- run 



of  Sizes 

ano.  over 

2  3/4" 

and  over 

As 

(A) 

88.52;. 

As 

(A) 

85.44$ 

As 

(B) 

11.47 

As 

(B) 

15.55 

As 

(c) 

As 

£03 

3  1/3" 

to  2  3/4" 

3  1/2" 

to  3  3/4" 

As 

(A) 

11*30$ 

As  1 

:a) 

3.74$ 

As 

(B) 

73.21 

As  1 

:b)  . 

81.73 

As 

(c) 

15.77 

As 

w 

14.43 

3  1/4" 

to  2  1/2" 

2  1/4" 

to  3  1/3" 

As 

(B) 

18.66$ 

As 

:b) 

15.66$ 

As 

81  33 

As  1 

84.33 

As 

(D) 

As  I 

3  1/4" 

and  ur.de  r 

2  1/4" 

and  under 

As 

(c) 

As  I 

As 

(B) 

As  1 

:d) 
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Table  No.  12a 
Table  Sfeewlgtg  the  Percent g  of  Apples  in  Each  Size 


First  Run  Second  Run  (Check) 

Size  fo  of  apples  Size  >■  of  apples 

(A)  25.00  (A)  35.00 

(B)  41.79  (B)  41.66 

(C)  33.21  (C)  33.33 

(D)  (D) 


Re- run  of  Sizes 


2  3/4" 

and  over 

3  3/4" 

and  over 

Aa 

(a) 

84  74^ 

A  a 

(A) 

89  82''- 

As 

(B) 

10.16 

As 

(B) 

10.17 

As 

(c) 

5.08 

As 

(c) 

2  1/2" 

3  1/2" 

i?o  2  3/4" 

As 

(A) 

5.94f. 

As 

(A) 

5.05$ 

As 

(B) 

81.18 

As 

(B) 

84.84 

As 

(c) 

13,87 

As 

(c) 

10.10 

2  1/4" 

tc  2  1/2" 

3  1/4" 

to  3  1/3" 

As 

(B) 

40, 60$ 

As 

(B) 

16.75^ 

As 

(c) 

60.00 

As 

(c) 

81.35 

As 

(D) 

As 

(D) 

2  1/4" 

and  under 

3  1/4" 

and  under 

As 

(c) 

As 

(c) 

As 

(P) 

As 

(D) 
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The  figures  in  table  A  are  baaed  upon  the  first  nine 
tests  only.    Tests  No  .10-11-12,  were  omitted  because  they  were 
conducted  with  a  different  variety  of  apple  and  it  was  thot 
best  to  compile  separate  figures  for  the  two  sets  cf  date.. 

The  purpose  of  this  table  is  to  show  the  total  error  in 
sizing:  for  each  size,  that  is,  sizes  A,  B,  C,  and  D  for  the 
nine  tests,  and  to  show  the  tptal  average  error  for  each  size 
or  grade.    These  calculations  were  made  without  considering  the 
speed  of  the  grading  belt, or  the  rate  at  which  the  fruit  was 
passed  ever  the  belt.    For  example,  the  total  error  in  size  (A) 
is  12. 54^.    This  was  secured  by  adding  together  the  errors  for 
size  (a)  in  all  nine  tests  and  then  dividing  the  sum  by  the 
number  of  tests. 

The  total  average  error  for  each  size  or  grade  was  secured 
by  adding  tcr/ether  the  total  error  of  the  first  run,  and  cf  the 
second  run  or  "check"  and  dividing  the  sum  by  two.    In  this 
table  the  total  average  error  for  size  (A)  is  13.07$,  for  (B) 
18.37$,  for  (C)  22. 93^,  for  (D)  35.31$ 

From  this  table  it  is  readily  seen  that  the  largest 
size  hits  the  smallest  average  total  error,  while  the  smaller 
sizes  have  larger  percentages  of  error.    Also  the  percentage 
of  error  increases  as  the  size  decreases. 


Table  A 

Table  showing  the  total  average  error  for  each  size, 


regardless  of  the  speed  of  the  machine  or  the  rate  at  which  the 
fruit  passed  over  the  machine.    For  tests  from  No.  1  to  No.  S 
inclusive . 


First  Run 

Total 
error 

Second  Run 

Total 
error 

Total  aver, 
error  for 

ea  cn  oracle 

3  3/4"  &  over 

13.54$ 

2  3/4"  cc  over 

13.61$ 

13.07$ 

(A)  88.11$ 

(B)  11.73 

(C)  .83* 

(A)  87.08$ 

(B)  12.74 
(G)  .87* 

3  1/3"  to  3  3/4" 

18.40,; 

2  1/2"  to  3  3/4" 

18.35,. 

18. 37-,: 

(A)  11.55$ 

(B)  81.35 

(C)  5.85 

(A)  10.78$ 

(B)  80.38 

(C)  7.53 

3  1/4"  to  3  1/2" 

33.78$ 

1    T  /AH    +rs    9    1  /P " 
<j    X /  -        0w  -~> 

33.07$ 

22.93,'. 

(B)  19.55$ 

(C)  77.30 

(D)  3.33 

(B)  18.94> 

(C)  66.90 

(D)  4.13 

3  1/4"  &  under 

34.13;. 

3  i/4"  &  wador 

35.31$ 

(B) 

(C)  34.19,: 

(D)  38.80 

(B) 

(C)  36.33 

(D)  63.75 
... — - — —  .,- 

36 .33/. 

*T  ese  two  percentages  i  t  iacludea  i:-  tho  total  ^er... 

they  occurred  in  6  tests  only  and  are  not  percents  of  error 

1?^r  size  (C)  in  9  full  tests. 
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From  Table  B  it  is  seen  that  the  largest  size  of  apples 
again  has  the  smallest  average  percentage  of  error,  and  the 
smaller  sizes  again  have  the  largest  average  percentage  of 
error.     In  this  case  the  error  in  sizing  does  not  increase  as 
the  size  decreases,  however,  we  may  say  that  the  smaller  sizes 
have  a  larger  percentage  of  error  than  the  larger  sizes. 

There  was  no  opportunity  for  duplicating  the  tests  on  the 
Wine sap  apples  on  a  large  scale.     If  this  had  been  possible  the 
results  secured  may  have  been  more  in  accordance  with  the  results 
secured  when  Een  Davis  apples  were  used  c~nd  when  the  tests 
were  conducted  upon  a  larger  scale. 

The  results  in  Table  C  show  that  the  total  average  per- 
centage of  error  is  least  in  the  case  of  the  largest  size, 
and  that  it  increases  as  the  sizes  decrease. 

Table  D  again  shows  that  the  largest  size  has  the  smallest 
percentage  of  error  in  sizing,  and  that  the  percentage  of  error 
increases  as  the  size  decreases.    From  this  table  it  may  be  seen 
that  size  (A)  has  a  total  average  percentage  of  error  of  13.85$, 
size  (E)  17.53$,  size  (C)  23.86$,  and  size  (C)  34*63$ 

Table  E  shows  that  the  largest  size  of  apples  has  the 
smallest  percentage  of  error,  while  the  smaller  sizes  have 
the  largest  percentages  of  error.     In  this  case  however,  the 
percentage  of  error  does  net  increase  proportionately  as  the 
size  decreases.    Size  (B)  has  a  slightly  greater  percentage  of 
error  that  size  (C)  however  the  error  in  the  smaller  sizes  is 
greater  than  in  the  large  size. 
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Taole  B 

Table  showing  the  average  percentage  of  error  for  each 
size .    Tests  No.  10  to  13  inclusive.    _____ 


First  Run 

Total 
error 

Second  Run 

Total 
error 

Total  aver, 
error  for 
each  ;;-rade 

3  3/4"  &  over 

11.82% 

2  3/4"  &  ever 

13.41% 

12.61% 

(A)  87.4?; 

(B)  11.83 

(C)  5.08* 

(A)  87.34% 

(B)  13.41 

(c) 

3  1/2"  to  2  3/4" 

25 .75% 

2  1/2"  to  2  3/4" 

17.96% 

21.85% 

(A)  9.95% 

(B)  71.09 

(C)  15.80 

(A)  5.87% 

(B)  81.99 

(C)  12.09 

2  1/4"  to  2  1/2" 

32.91% 

2  1/4"  to  3  1/2" 

10.40% 

16.65% 

(B)  23. 91% 

(C)  77.08 
(D) 

(B)  10.40;; 
(0)  86.25 
(D) 

2  1/4"  &  under 

2  1/4"  &  under 

(c) 

(D) 

(C) 
(D) 

•Hot  included  in  the  total  error  as  5.08%  represents  1  test  only 
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Table  C 


Table  showing  the  average  percentage  of  error  for  each 
size*    Teats  l.o.l  to  3  inclusive. 


First  Run 

Total 
error 

Second  Hun 

Total 
error 

Total  aver, 
error  for 
each  ?ra&e 

2  5/4"  &  over 

2  3/4"  &  over 

8.74$ 

3 .54$ 

(A)  91.57$ 

(B)  8.35 

(C)  .18* 

8  •  35yo 

(A)  91.18$ 

(B)  8.74 

(C)  .18* 

2  1/3"   to  2  3/4" 

17.48$ 

3  1/2"  to  3  3/4" 

20.42$ 

18.95$ 

(A)  11.85$ 

(B)  82.49 

(C)  5.63 

(A)  13.93$ 

(B)  79.56 

(C)  7.50 

3  1/4"  to  2  1/2" 

19.14$ 

2  1/4"  to  2  1/3" 

33.38$ 

31.31$ 

(B)  16.37$ 

(C)  81.01 

(D)  2.87 

(B)  18.18$ 

(C)  74.53 

(D)  5.10 

2  1/4"  cr:  under 

21.46$ 

2  1/4"  &  under 

27.50$ 

24.48,. 

(C)  21.46> 

(D)  74.19 

(C)  27.50$ 

(D)  72.43 

♦Hot  included  in  the  total  error.  These  two  percentages  represent 
only  1  tetst  each . 
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Table  D 

Table  sho7/ing  the  average  percentage  of  error  for  each 
size.    Testa  3o .  4  to  S  irulusive.  


First  Run 

Total 
error 

Second  Run 

Total 
error 

Total  aver, 
error  for 
ea  oh  exade 

3  3/4"  &  ever 

13.31$ 

2  3/4"  3  .ver 

13. 85$ 

(A)  87.45$ 

(B)  12.31 

(C)  ,o~* 

(A)  86.51.- 

(B)  13.40 

(C)  .23* 

13.40$ 

2  1/2"  to  2  3/4" 

17.30$ 

2  1/3"  to  2  3/4" 

17.77$ 

17.53$ 

(A)  9.98$ 

(B)  82.71 

(C)  7.33 

(A)  10.47$ 

(B)  82.15 

(C)  7.30 

3  1/4"  to  2  1/2" 

35. 03$ 

2  1/4"  to  2  1/3" 

33.70$ 

33  .86$ 

(B)  32.81$ 
(G)  74.94 
(D)  2.33 

(B)  20.03$ 

(C)  77.37 

(D)  3.67 

3  1/4"  3;  under 

31.11,1 

3  1/4"  3  under 

38.14$ 

«3  4 . 63,  i 

(C)  31.11$ 

(D)  68.88 

(C)  38.14,3 

(D)  61.85 

♦These  two  percentages  are  not  included  in  the  total  error  as 
they  occurred  in  only  3  tosts  and  1  test  respectively. 
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Table  E 

Table  showing  the  average  percentage  of  error  for  each 
size.    Test  17o.7  to  9  inclusive . 


^  «^  «-»  w    •              -         S    U          ■          •    1  k 

First  Run 

W          J.  *  *.  ^>  

Total 
error 

Second  Run 

Total 
error 

Total  aver, 
error  for 
each  Kra.de 

2  3/4"  &   . ver 

14.11$ 

3  3/4"  5:  ever 

16.09$ 

15.10$ 

(A)  85.31$ 

(B)  14.11 

(C)  .77* 

(A)  80.39$ 

(B)  16.09 

(C)  .3£* 

2  1/2"  to  3  3/4" 

25.68fj 

24.69$ 

25.18/ 

(A)  17.37$ 

(B)  78.85 

(C)  8.31 

(A)  15.75$ 

(B)  79.43 

(C)  7.94 

2  1/4"  to  2  1/2" 

24.16$ 

3  1/4"  to  3  1/3" 

33.24$ 

23.69$ 

(B)  19.56$ 

(C)  75.81 

(D)  4.60 

(B)  18 .81, 

(C)  76.73 

(D)  4.63 

2  1/4"  &  under 

50. 00f* 

2  1/4"  &  under 

43.05$ 

46.02$ 

(C)  50.007* 

(D)  50.00 

(C)  43.05,^ 

(D)  56.94 

♦These  two  percentages  are  not  included  in  the  total  error 
as  they  occurred  in  only  two  tests  each. 
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Table  F 

Table  showing  the  correlation  between  the  speed  of  the 


grading  belt ,  and  the  re- 

be cf  placing  the  fruit  onto  the  belt. 

sizes 

Speed 
sizing  belt 

Rate  of  feeding 
ancles  on  belt 

Aver.fi 
cf  error 

Total  aver. 
■p  cf  .error . 

A,E,C,D. 

12  R.P.M, 

Sic  . 

17.18  s 

18.43,. 

Medium 

18  .86 

—  *.,„.•/ 

A,B,C,D. 

14  R.P.M. 

S^Lc  . 

31.01 

.j.j  ,20 

i.Ledium 

Fast 

do . 0 1 

A,B,0,D . 

16  R.P.M. 

Slow 

35  .70 

'Medium 

- 

*> 

.40 

From  this  table  we  can  see  that  the  total  average  error 
for  sizes  A,  B,  G,  and  D  was  18.43$  when  the  grading  belt 
was  running  at  a  speed  of  12  revolutions  per  minute.    When  the 
speed  was  14  revolutions  per  minute  the  error  for  the  four  sizes 
was  33.30$,  and  when  the  speed  was  16  revolutions  per  minute  the 
error  was  36.36$,    From  these  figures  it  is  evident  that  the 
total  average  percentage  of  error  increases  as  the  speed  of  the 
grading  belt  increases. 

From  this  table  it  may  be  seen  that  the  error  in  sizing 
is  less  when  the  fruit  is  fed  onto  -he     radin-^  belt  slowly, 
and  this  error  increases  as  the  rate  cf  feeding  the  fruit  onto  the 
belt  increases.    In  only  one  case  did  this  percentage  fail  "co 
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increase  as  the  rate  of  feeding  the  fruit  onto  the  belt 
increased.    ITnen  the  grading  belt  was  running  at  a  speed  of 
IS  revolutions  per  minute  the  error  in  sizing  was  .27$ 
greater  when  the  apples  were  fed  onto  the  belt  at  a  medium 
rate  of  speed  than  when  they  were  placed  upon  the  belt  faster 
However,  with  the  one  exception  noted,  we  may  conclude  the 
percentage  of  error  in  sizing  increases  as  the  rate  of 
placing  the  apples  upon  the  belt  increases. 
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V 

Different  Types  of  Fruit  Graded  by  Mechanical  Graders. 

In  the  eastern  and  middle  western  orchards  the  bulk  of 
the  fruit  sized  upon  mechanical  sizing  machines  consists  of 
apples.    The  western  growers  have  successfully  sized  apples,  pears, 
psache s ,  and  plums  on  the  weighing  type  of  machine.    The  measuring 
type  of  machine  is  probably  not  as  well  adapted  to  sizing  all 
kind3  of  fruit  as  i3  the  weighing  type  of  machine.    Machines  of 
the  measuring  type  have  a  tendency  to  bruise  the  fruit,  and  their 
method  of  sizing  is  not  well  adapted  to  sizing  fruit  which  is  irre- 
gular in  outline.    There  have  been  some  attempts  made  in  Illinois 
orchards     to  grade     fruits,  other  than  apples,  upon  the  measuring 
type  of  grading  machine . 

So  far  as  the  writer  has  been  able  to  determine  the 
measuring  type  of  machine,  especially  the  Trescott  machine,  has 
been  used  in  grading  apples,  peaches,  and  pears. 

Mr.  J.  M.  Tanner  of  Flora,  Illinois  states  that  the 
Trescott  is  especially  well  adapted  for  grading  peaches.  He 
al30  states  that  he  has  graded  pears  on  his  grading  machine. 

Mr.  W,  S.  Perrine  of  Centralia,  Illinois  says  that  he 
has  never  graded  paachea  upon  the  mechanical  grader,  but  that 
he  thinks  that  the  measuring  type  of  grader  is  adapted  for 
grading  peaches. 

One  of  the  most  important  points  to  be  considered 
during  the  process  of  grading  is  the  amount  of  bruising  of  the 
fruit.    The  weighing  type  of  grading  machine  is  much  better 
equipped  for  handling  delicate  fruit  and  for  this  reason  seems 


to  be  the  better  machine  to  use  in  grading  such  fruit.  Pears 
may  be  as  accurately  3ized  as  apples  upon  the  weighing  type  of 
machine.     Pears  are  picked  in  a  hard  unrips  condition  and  the 
danger  of  braising  is  very  slight,  however,  the  pyriform  shape 
of  the  pear  is  apt  to  cause  much  error  in  sizing  if  the  measuring 
type  of  grading  machine  is  used. 

In  the  case  of  the  soft-fleshed  fruits  such  as  peaches 
and  plum 3,  the  fruit  is  picked  in  a  ripened  condition  and  is 
very  easily  braised.    This  makes  the  measuring  type  of  machine 
undesirable  unless  the  fruit  is  picked  prematurely. 

In  general  it  seems  that  it  is  safe  to  conclude  that 
the  weighing  type  of  grading  machine  is  better  adapted  to  grading 
such  fruits  as  pears,  peaches,  and  plums. 
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VI 

Conclusions 

1.  The  efficiency  of  the  measuring  type  of  grading 
machine  is  greatest  in  the  case  of  the  largest  fruits,  and  this 
efficiency  decreases  as  the  size  of  the  fruit  decreases. 

2.  The  greater  the  speed  of  the  grading  "belt,  the 
higher  is  the  percentage  of  error  in  sizing. 

3.  The  total  average  percentage  of  error  in  sizing 
increases  as  the  rate  at  which  the  fruit  is  placed  upon  the 
grading  belt  increases. 

4.  There  was  an  average  percentage  of  error  in  sizing, 
with  the  Tre3cott  grading  machine,  varying  from  13.07  percent 
to  35.21  percent,  depending  upon  the  following,'  factors: 

First,  the  size  of  the  fruit. 
Second,  the  3peed  of  the  grading  belt . 
Third,  the  rate  at  which  the  fruit  wa3  placed  upon 
the  grading  belt . 

5.  The  inaccuracy  of  the  measuring  type  of  machine  in 
sizing  would  3ee:r.  to  indicate  that  the  weighing  type  may  be  a 
more  efficient  machine. 

S.  An  investment  in  a  grading  machine  3eem3  to  be 
warranted  in  Illinois  commercial  orchards. 
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